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(57) ABSTRACT

The present invention provides a structural object mount that
supports a structural object, including: a cross-piece (14) for
mounting a structural object; a strut (11) that 1s connected to
the cross-piece (14) and supports the cross-piece (14); two
arms (12, 13) whose respective one end portions are con-
nected to the cross-piece (14); and an arm bracket (51) that
couples another end portions of the two arms (12, 13) to each
other; wherein a location of connection between the cross-
piece (14) and the strut (11) 1s between locations of connec-
tion between the cross-piece (14) and the two arms (12, 13),
and the arm bracket (51) 1s structured to surround the perim-
cter of the strut (11).




Patent Application Publication Jan. 10, 2013 Sheet 1 of 41 US 2013/0008103 Al




Patent Application Publication

Fl1G.2

Jan. 10, 2013

Sheet 2 of 41

US 2013/0008103 A1l

L
(@ N
w
5\
AN
NN
\ \\‘x
AN
O\_____ NG NN
S — N NN
\ NN
N\ N\
\ A
hY b
AN N,
\ NN
\, NN
\ NN
O \ \\\
 ama AN
NN
\ NN
N\ N,
\
b
A Y
N\
"\
N\
b
NoN
NN
AN
AN
AN
N\ \\
N \\
\ N
hY \\
"\ \\
\ \\
A \\
N\ \
\ \
\
N
\
N\
N NN
NN
NN
N
\ NN
N NN
\ NN
\ NN
N\ “ N
\ NN
N\ S N
\ NN
\ \
N, " N\
\ NN
Y NN
N NN
\ NN
\ N\
\ AN

19¢

\
19c



Patent Application Publication Jan. 10, 2013 Sheet 3 of 41 US 2013/0008103 Al

18

FI1G.4




Patent Application Publication Jan. 10, 2013 Sheet 4 of 41 US 2013/0008103 Al

F1G.5

¢




Patent Application Publication  Jan. 10, 2013 Sheet 5 of 41 US 2013/0008103 Al

12a

13d

13a

rlG.7 12b,13b 12,13

N y

T B N o . S S A S S M A St i o
'.ll
o

123,133 — - 123,132

| |
12¢13¢ | | 12¢13c

1 ! {
4 ]

4 i

4 ]

., .

Y e P S T A S SR A | 4




Patent Application Publication Jan. 10, 2013 Sheet 6 of 41 US 2013/0008103 Al

~
1he

14

14b
[

N
e

e

143

14
1

-
~3
Mt

SN
|
14 e

Fl1(z.8



Patent Application Publication  Jan. 10, 2013 Sheet 7 of 41 US 2013/0008103 Al

FIG.9
- 213
2le
2le
FIG.10
la) (b) _
L 2l AT
21C — —~— 2c ( |
/ 2/13 § . - 213




Patent Application Publication Jan. 10, 2013 Sheet 8 of 41 US 2013/0008103 Al

FIG.11
22
ZZa
22¢C
22b
22e
R
27C < )
= |
22f~\\\\~f’//
22e
FI1G.12
22
27 .
22 _#a 224 22c
- ——-k | /
22[‘»—-**“*\ _,,-"'!

Q4 22f

PLESAF LSRR e oy o ST SRS PR B kel aBebAl o e AR




Patent Application Publication Jan. 10, 2013 Sheet 9 of 41 US 2013/0008103 Al

N -
N < |
b P
5 Hl
LM t‘/
- LN
LN
o ||
LI"'I\ |
b S
Tl
o
~RIaN|
1
o
LM
A |
LN
b “amnand
O
~AaN]
1
\
=
LA
g A
pw
LN
b “giinnel
—
LM
X 0
LN
b i
YD
—
— —
. o




Patent Application Publication Jan. 10, 2013 Sheet 10 of 41 US 2013/0008103 Al

Wy
\ L
nw- \
L
b "yl
N\
O
LM
€ -
W
._ =
~A
\\
- .
LN
g —
o
N o
LM
.
N
0 = N
LM -
A L)
b
0
LM
= 0
o L)
LMY
T

152-1
i
/)

Fl(z.14
153



Patent Application Publication Jan. 10, 2013 Sheet 11 of 41 US 2013/0008103 Al

F1G.15

14d




Patent Application Publication Jan. 10, 2013 Sheet 12 of 41 US 2013/0008103 Al

>
D {
N ‘
)
-~
A A
AR
g
>_
V
U -
~ O
( L) .
r Jf*“g O
1)
o Wi ~— T
L.
J = —“\M_;E <]
~T N Q_
——
~F
—
)
0 /
~F
e N
—
SR

1he

Fl1(.16



Patent Application Publication Jan. 10, 2013 Sheet 13 of 41 US 2013/0008103 Al

F1G.17

14

14 e
145

i -~ ] P “ul =" e
-~ ™
( ‘ 2
., S,

| 21a
—

21b




Patent Application Publication Jan. 10, 2013 Sheet 14 of 41 US 2013/0008103 Al

Fl1G.18
14\ 14b
27 | |
f e
T
/
123,138 —. 25 4l—12a 13a
T 12,13
H\
~d_ i/
FI1G.19
12 3 13
| 123 28 22 3 /
—\ =\ (1
[ \ - |
\ — | T A

13b% 1 >22c 22c< ) 7L13b
4 : 11




Patent Application Publication Jan. 10, 2013 Sheet 15 of 41 US 2013/0008103 Al

F1G.20




Patent Application Publication Jan. 10, 2013 Sheet 16 of 41 US 2013/0008103 Al

F1G.21

13




Patent Application Publication Jan. 10, 2013 Sheet 17 of 41 US 2013/0008103 Al

K1G.22

12




Patent Application Publication Jan. 10, 2013 Sheet 18 of 41 US 2013/0008103 Al

K123

—~~ 31d

3¢

FIG.24




Patent Application Publication Jan. 10, 2013 Sheet 19 of 41 US 2013/0008103 Al

FIG.25

14



Patent Application Publication Jan. 10, 2013 Sheet 20 of 41 US 2013/0008103 Al

F1(G.26

15b

152
152-1

/ 15h

151152
15a




Patent Application Publication Jan. 10, 2013 Sheet 21 of 41 US 2013/0008103 Al

FI1G.27




Patent Application Publication Jan. 10, 2013 Sheet 22 of 41 US 2013/0008103 Al

FI1G.28

33b . (y

33d

KF1G.29




US 2013/0008103 A1l

Jan. 10, 2013 Sheet 23 of 41

Patent Application Publication

F1G.30

T1d



Patent Application Publication Jan. 10, 2013 Sheet 24 of 41 US 2013/0008103 Al

FI1G.31
19b 18]
. g 0

33c | 19¢ 17f > 16

174 .- "

\ AZ:L
15h N =
11d 1 19d
33 15
14




Patent Application Publication Jan. 10, 2013 Sheet 25 of 41 US 2013/0008103 Al

F1(G.32




Patent Application Publication Jan. 10, 2013 Sheet 26 of 41 US 2013/0008103 Al

F1(.33




US 2013/0008103 A1l

Jan. 10, 2013 Sheet 27 of 41

Patent Application Publication




Patent Application Publication Jan. 10, 2013 Sheet 28 of 41 US 2013/0008103 Al

F1G.35



Patent Application Publication Jan. 10, 2013 Sheet 29 of 41 US 2013/0008103 Al

F1G.36

16




Patent Application Publication Jan. 10, 2013 Sheet 30 of 41 US 2013/0008103 Al

Fl1G.37
17 15
16
17 :
16 _— 14
7 p I NG
15 | 3 U
15 °
12 D L+
N 44
—~ 11
LRG| [ RS




Patent Application Publication Jan. 10, 2013 Sheet 31 of 41 US 2013/0008103 Al

F1(+.38

L. 3b N
\
NI
// L33
~ 7T ~ L 3¢
(] =71 43d

s
LaJ
™M
/;-“..mmmmmmmm“%
.
S,
\'*ﬂ.




Patent Application Publication Jan. 10, 2013 Sheet 32 of 41 US 2013/0008103 Al

Fl1G.39




Patent Application Publication Jan. 10, 2013 Sheet 33 of 41 US 2013/0008103 Al

F1(.40

16

14 a

1 ™—Ma




Patent Application Publication Jan. 10, 2013 Sheet 34 of 41 US 2013/0008103 Al

Fl1G.41

105

——101 104

LN ININZNZN B PN SN NN NSNS




Patent Application Publication Jan. 10, 2013 Sheet 35 of 41 US 2013/0008103 Al

ANGNONTN PNCNCNZNCNINZNN




Patent Application Publication Jan. 10, 2013 Sheet 36 of 41 US 2013/0008103 Al

F1G.43

N 518°
~51A [ 2

-~ 11

NN NN NENZNZNN B PN SN NN N A




Patent Application Publication Jan. 10, 2013 Sheet 37 of 41 US 2013/0008103 Al

F1G.44




Patent Application Publication Jan. 10, 2013 Sheet 38 of 41 US 2013/0008103 Al

FIG.45A




Patent Application Publication Jan. 10, 2013 Sheet 39 of 41 US 2013/0008103 Al

FI1G.458




Patent Application Publication Jan. 10, 2013 Sheet 40 of 41 US 2013/0008103 Al

F1(x.46

14 26

>1B

ALK | [ R SRR I RLT R,




Patent Application Publication Jan. 10, 2013 Sheet 41 of 41 US 2013/0008103 Al

H1G.47

3
|
Yo I ]
| |
| A
/ | | \
= f M
| *“—“I;:;"T““{l— é‘ i1 e
— | i .
1 |
| |
i 3 i
Ei 1;
| I
il ]|
L il
H |
1 |
1} 4
] |
i ]
o I8
} |




US 2013/0008103 Al

STRUCTURAL OBJECT MOUNT, METHOD
FOR INSTALLING THE MOUNT, AND SOLAR
PHOTOVOLTAIC SYSTEM USING THE
MOUNT

TECHNICAL FIELD

[0001] The present invention relates to a structural object
mount for supporting a structural object such as a solar cell
module, a method for mstalling the mount, a solar photovol-
taic system using the mount.

BACKGROUND ART

[0002] Examples of structural object mounts of this kind
include those constructed on concrete foundations laid on the
ground or the like, and those constructed on struts driven into
the ground or the like.

[0003] In the latter mounts, for example, as shown 1n FIG.
41, a strut 101 1s driven mto the ground 1n a protruding
manner, a bracket 102 1s fixed to an upper end portion of the
strut 101, and a vertical cross-piece 103 1s supported at an
angle by the bracket 102. Then, using a plurality of such
supporting structures, a plurality of vertical cross-pieces 103
are arranged side by side with an interval therebetween, and a
plurality of horizontal cross-pieces 104 that are orthogonal to
the vertical cross-pieces 103 are disposed parallel and fixed
on the vertical cross-pieces 103. A plurality of solar cell
modules 105 are arranged and supported, spanning between
the horizontal cross-pieces 104, (excerpts from the product
description of Schletter GmbH). In this case, 1t is preferable to
provide a load balance by connecting the upper end portion of
the strut 101 to the center of the vertical cross-pieces 103 and
spread the load acting on the vertical cross-piece 103 to
opposite sides of the upper end portion of the strut 101.
[0004] Alternatively, as shown in FIG. 42, a strut 111 1s
driven into the ground in a protruding manner, a bracket 112
1s fixed to an upper end portion of the strut 111, an arm 113 1s
connected to a body portion of the strut 111, and a vertical
cross-piece 114 1s supported, spanning between the bracket
112 and a front end portion of the arm 113. Then, using a
plurality of such supporting structures, a plurality of vertical
cross-pieces 114 are arranged side by side with an interval
therebetween, a plurality of horizontal cross-pieces 115 that
are orthogonal to the vertical cross-pieces 114 are arranged
parallel and fixed on the vertical cross-pieces 114, and a
plurality of solar cell modules 105 are arranged and sup-
ported, spanning between the horizontal cross-pieces 115
(excerpts from the product description of Schletter GmbH).

SUMMARY OF INVENTION

Problems to be Solved by the Invention

[0005] However, with a mount as shown 1n FIG. 41, only
one location 1n the vicimity of the center of the vertical cross-
piece 103 1s fixed by the bracket 102 located at the upper end
portion of the strut 101. Accordingly, 11 a wind pressure acts
on the solar cell module 105, a moment acting to rotate the
solar cell module 105 about the bracket 102 1s generated, and
a force resulting from this moment 1s concentrated on the
bracket 102, posing a problem 1n that the bracket 102 may be
damaged.

[0006] With a mount as shown 1n FIG. 42, the vertical
cross-piece 114 1s supported, spanning between the bracket
112 located at the upper end portion of the strut 111 and the
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front end portion of the arm 113. Accordingly, the solar cell
module 105 does not rotate easily even 11 a wind pressure acts
on the solar cell module 105, and a force resulting from the
wind pressure 1s recerved by the bracket 112 and the front end
portion of the arm 113 1n a dispersed manner, resulting in high
durability against wind pressure.

[0007] However, as shown 1n FI1G. 42, the load center M of
the solar cell modules 1035 1s displaced from the strut 111, and
therefore, a force acting to cause the strut 111 to collapse acts
constantly on the strut 111, resulting in the problem regarding
the stability of the strut 111. In particular, when the load of a
plurality of solar cell modules 1s applied to a single strut 111,
there 1s concern as to how to support the solar cell modules in
a stable manner for a long period.

[0008] Furthermore, for both of the structures of FIGS. 41
and 42, 1t 1s necessary to perform the operation of placing the
vertical cross-piece on the upper end portion of the strut
located high and fixing the vertical cross-piece to the upper
end portion of the strut located high, while making the verti-
cal cross-piece inclined, which leads to a poor operation
eificiency.

[0009] Therelore, the present invention has been achieved
in view ol the above-described conventional problems, and 1t
1s an object of the invention to provide a structural object
mount that has sufficient strength and excellent stability and
for which installation operation 1s easy, a method for 1nstall-
ing the mount, and a solar photovoltaic system using the
mount.

Means for Solving the Problems

[0010] In order to solve the above-described problems, a
structural object mount of the present invention 1s a structural
object mount that supports a structural object, including: a
cross-piece for mounting a structural object; a strut that 1s
connected to the cross-piece and supports the cross-piece;
two arms whose respective one end portions are connected to
the cross-piece; and an arm bracket that couples another end
portions of the two arms to each other, wherein the structural
object mount has a structure 1n which a location of connection
between the cross-piece and the strut 1s between locations of
connection between the cross-piece and the two arms, and the
arm bracket surrounds the perimeter of the strut.

[0011] This structural object mount of the present invention
has a structure in which end portions of two arms are con-
nected to two locations of a cross-piece, the cross-piece 1s
connected to a strut between the two locations, and another
end portions of the arms are coupled to each other with an arm
bracket that surrounds the perimeter of the strut disposed
therebetween. Accordingly, the structural object mount can
be roughly assembled by performing the operation of previ-
ously connecting end portions of the two arms to two loca-
tions ol the cross-piece, connecting the cross-piece to the
strut, thereafter causing another end portions of the arms to
approach toward the strut, and coupling the other end portions
of the arms to each other with the arm bracket disposed
therebetween, and therefore the operation of installing the
structural object mount can be performed easily.

[0012] Since the two arms, the cross-piece, and the strut
construct a truss, the structural object mount has high
strength. Furthermore, the location of connection of the upper
end portion of the strut to the cross-piece i1s between the
locations of connection of the arms, and theretfore the struc-
tural object on the cross-piece can be supported 1n a stable
manner.
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[0013] A structural object mount of the present invention
may be a structural object mount that supports a structural
object, including: a strut; and a triangular structural unit 1n
which end portions of two arms are respectively connected to
two locations of a cross-piece for mounting a structural object
and another end portions of the arms are coupled to each
other, wherein an opening portion that allows passage of the
strut 1s formed between the other end portions of the arms, and
the strut 1s passed through the opening portion, and an upper
end portion of the strut 1s coupled to a location approximately
midway between the two locations of the cross-piece.

[0014] With this structural object mount of the present
ivention, end portions of two arms are connected to two
locations of a cross-piece, and another end portions of the
arms are coupled to each other to form a trnangular structural
unit including the arms and the cross-piece. In addition, an
opening portion that allows passage of the strut 1s formed
between the other end portions of the arms. Accordingly, the
structural object mount can be roughly assembled by per-
forming the operation of forming the structural unit, and
thereafter passing the strut through the opening portion
located between the other end portions of the arms. Further-
more, the structural unit 1s supported by the strut 1n a stable
manner in a state 1n which the upper end portion of the strut 1s
moved to the cross-piece through the opening portion, and
therefore the operation of connecting the upper end portion of
the strut to the cross-piece 1s facilitated. That 1s, the operation
of installing the structural object mount can be performed
casily.

[0015] Since the two arms, the cross-piece, and the strut
construct a truss, the structural object mount has high
strength. Furthermore, the location of connection of the upper
end portion of the strut to the cross-piece i1s between the
locations of connection of the arms, and therefore the struc-
tural object on the cross-piece can be supported 1n a stable
mannet.

[0016] In the structural object mount of the present mven-
tion, a play may be provided between the opening portion and
the strut.

[0017] Accordingly, it 1s possible to perform the operation
of moving the upper end portion of the strut to the cross-piece
through the opening portion in a reliable and easy manner.

[0018] Furthermore, in the structural object mount of the
present invention, an inner face of the opening portion and an
outer face of the strut may be engaged with each other to
prevent rotation of the triangular structural unat.

[0019] Forexample, when the internal shape of the opening
portion 1s rectangular and the cross-sectional shape of the
strut 1s an H-shape, the inner face of the opening portion and
the outer face of the strut are engaged with each other to
prevent rotation of the triangular structural unit, and thereby
the direction of the cross-piece 1s determined.

[0020] In the structural object mount of the present mven-
tion, an arm bracket may be provided that 1s interposed
between the other end portions of the arms and connects the
other end portions of the arms to each other, and the opening
portion may be formed 1n the arm bracket.

[0021] Furthermore, 1n the structural object mount of the
present invention, the arm bracket may be fastened to a body
portion of the strut.

[0022] In thus case, 1t 1s possible to suppress rattling
between the body portion of the strut and the arm bracket and
the arms.
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[0023] In the structural object mount of the present mnven-
tion, the arm bracket may be disposed so as to sandwich the
strut, an iner face of the arm bracket may serve as the
opening portion, the arm bracket and each of the arms may be
connected by fastening, and the play between the opening
portion and the strut may be adjusted by changing the strength
of the fastening.

[0024] In this case, it 15 possible to fasten the arm bracket
and the arms, while at the same time fixing the triangular
structural unit to the strut without a play between the opening
portion and the strut.

[0025] Furthermore, 1n the structural object mount of the
present mvention, an upper end portion of the strut may be
connected to the cross-piece at the center of the structural
object mounted onto the cross-piece.

[0026] In this case, the load of the structural object hardly
acts so as to cause the strut to collapse, which further
increases the stability of the structural object mount.

[0027] In the structural object mount of the present mnven-
tion, a vertically extending elongated hole may be formed in
an upper end portion of the strut, and the cross-piece may be
fastened through the elongated hole located at the upper end
portion of the strut.

[0028] In this case, 1t 1s possible to move the cross-piece
vertically along the elongated hole to align the vertical posi-
tion of the cross-piece.

[0029] Furthermore, 1n the structural object mount of the
present ivention, a horizontally extending elongated hole
may be formed in each of two locations of the cross-piece
where the end portions of the arms are connected and a
location approximately midway of the cross-piece where an
upper end portion of the strut 1s coupled, and the end portions
of the arms and the upper end portion of the strut are fastened
or coupled through the elongated holes of the cross-piece.
[0030] In this case, 1t 1s possible to move the cross-piece
horizontally along the elongated hole to align the horizontal
position of the cross-piece.

[0031] Furthermore, 1n the structural object mount of the
present mvention, the structural object may be a solar cell
module.

[0032] Thereby, a solar photovoltaic system 1s constructed.

[0033] Next, annstallation method of the present invention
1s a method for installing the above-described structural
object mount of the present invention, including the steps of;
providing the strut 1n a protruding manner; connecting end
portions of the arms to two locations of the cross-piece, and
dividing the arm bracket so as to be connected to another end
portions of the arms; placing the cross-piece on an upper end
portion of the strut; and connecting, to the strut, the arm
bracket connected to the other end portions of the arms to
surround the perimeter of the strut by the arm bracket, and
coupling the other end portions of the arms to each other with
the arm bracket disposed therebetween.

[0034] With this installation method of the present mven-
tion, the structural object mount can be roughly assembled by
performing the operation of previously connecting end por-
tions of two arms to two locations of a cross-piece, placing the
cross-piece on an upper end portion of a strut, thereafter
causing another end portions of the arms to approach toward
the strut, connecting the arm bracket to the strut to surround
the perimeter of the strut by the arm bracket, and coupling the
other end portions of the arms to each other with the arm
bracket disposed therebetween, and therefore the operation of
installing the structural object mount can be performed easily.
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[0035] An mstallation method of the present invention 1s a
method for installing the above-described structural object
mount of the present invention, including the steps of; pro-
viding the strut in a protruding manner; connecting end por-
tions of the arms to two locations of the cross-piece and
coupling another end portions of the arms to each other to
form a triangular structural unit including the arms and the
cross-piece; and passing the strut through an opening portion
formed between the other end portions of the arms of the
structural unit to connect the upper end portion of the strut to
a location midway between the two locations of the cross-
piece.

[0036] With this installation method of the present imnven-
tion, a strut 1s provided 1n a protruding manner, a triangular
structural unit including arms and a cross-piece 1s formed,
and therealter the strut 1s passed through an opening portion
located between the end portions of the arms, and therefore
the structural object mount can be easily assembled even
when the strut is located high. Furthermore, the structural unait
1s supported by the strut 1n a stable manner 1n a state 1n which
the upper end portion of the strut 1s moved to the cross-piece
through the opening portion, and therefore the operation of
fixing the upper end portion of the strut to the cross-piece 1s
tacilitated. That 1s, the operation of installing the structural
object mount can be performed easily.

[0037] The installation method of the present invention
may include: arranging a plurality of the struts and providing
the struts on the ground in a protruding manner; loading a
plurality of the structural units onto a truck; and, during a
process 1n which the truck 1s caused to run, 1s stopped at the
positions ol the struts successively, and the structural units are
unloaded from the truck, passing the strut through an opening,
portion formed between the end portions of the arms of the
structural unit, moving the upper end portion of the strut to the
cross-piece to connect the upper end portion of the strut to the
Cross-piece.

[0038] In this case, the operation of passing the strut
through the opening portion located between end portions of
the arms 1s performed mainly on the truck, and therefore the
triangular structural unit does not need to be lifted above the
upper end portion of the strut, or the effort to lift up the
structural unit 1s reduced, which further facilitates the opera-
tion. Furthermore, the operation efficiency can be increased
by causing the truck to run, stopping the truck at the positions
of the struts successively, and mounting the structural unit to
the strut on each of these occasions.

[0039] Next, a solar photovoltaic system of the present
invention 1s a solar photovoltaic system using the above-
described structural object mount of the present invention,
wherein a plurality of sets of structural object mounts each
including the strut, the cross-piece, and the two arms are
provided, and the cross-pieces of the structural object mounts
are arranged side by side with an interval therebetween,
assuming that the cross-pieces serve as vertical cross-pieces,
a plurality of horizontal cross-pieces orthogonal to the verti-
cal cross-pieces are arranged parallel on the vertical cross-
pieces, and a plurality of solar cell modules are supported
between the horizontal cross-pieces, spanning therebetween.

[0040] Since this solar photovoltaic system of the present
invention uses the above-described structural object mount of
the present invention, the installation operation thereof can be
performed easily and the system can support solar cell mod-
ules with sufficient strength 1n a stable manner.
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Eftects of the Invention

[0041] According to the present invention, end portions of
two arms are connected to two locations of a cross-piece, the
cross-piece 1s connected to a strut between the two locations,
and another end portions of the arms are coupled to each other
with an arm bracket that surrounds the perimeter of the strut
disposed therebetween. Accordingly, the structural object
mount can be roughly assembled by performing the operation
of previously connecting end portions of the two arms to two
locations of the cross-piece, connecting the cross-piece to the
strut, thereafter causing another end portions of the arms to
approach toward the strut, and coupling the other end portions
of the arms to each other with the arm bracket disposed
therebetween, and therefore the operation of installing the
structural object mount can be performed easily.

[0042] According to the present invention, end portions of
two arms are connected to two locations of a cross-piece, and
another end portions of the arms are coupled to each other to
form a triangular structural unit including the arms and the
cross-piece. In addition, an opening portion that allows pas-
sage of the strut 1s formed between the other end portions of
the arms. Accordingly, the structural object mount can be
roughly assembled by performing the operation of forming
the structural unit, and thereaiter passing the strut through the
opening portion located between the other end portions of the
arms. Furthermore, the structural unit s supported by the strut
in a stable manner 1n a state 1n which the upper end portion of
the strut 1s moved to the cross-piece through the openming
portion, and therefore the operation of connecting the upper
end portion of the strut to the cross-piece 1s facilitated.
[0043] Since the two arms, the cross-piece, and the strut
construct a truss, the structural object mount has high
strength. Furthermore, the location of connection of the upper
end portion of the strut to the cross-piece i1s between the
locations of connection of the arms, and therefore the struc-
tural object on the cross-piece can be supported 1n a stable
manner.

BRIEF DESCRIPTION OF DRAWINGS

[0044] FIG. 1 1s a perspective view showing a solar photo-
voltaic system that supports a plurality of solar cell modules
using a first embodiment of a structural object mount of the
present 1nvention.

[0045] FIG. 2 1s a perspective view showing a solar cell
module.
[0046] FIG. 3 1s an enlarged perspective view showing the

vicinity of an end of a tension bar of the solar cell module.
[0047] FIGS. 4(a) and 4(b) are an enlarged front view and
an enlarged side view showing the end of the tension bar.
[0048] FIG. 5 1s a perspective view showing a strut of the
structural object mount of FIG. 1.

[0049] FIGS. 6(a) and 6(b) are perspective views showing

two arms having different lengths of the structural object
mount of FIG. 1.

[0050] FIG. 7 1s a cross-sectional view showing the arm of
FIG. 6.
[0051] FIGS.8(a)and8(d)areaperspective view and a side

view showing a vertical cross-piece of the structural object
mount of FIG. 1.

[0052] FIG. 9 1s a perspective view showing a cross-piece
bracket of the structural object mount of FIG. 1.

[0053] FIGS. 10(a) and 10(b) are a front view and a side
view showing the cross-piece bracket of FIG. 9.
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[0054] FIG. 11 1s a perspective view showing an arm
bracket of the structural object mount of FIG. 1.

[0055] FIG. 12 1s a plan view showing the arm bracket of
FIG. 11.
[0056] FIGS. 13(a) and 13(d) are a perspective view and a

plan view showing a cross-piece member constituting a com-
ponent of a horizontal cross-piece of the structural object
mount of FIG. 1.

[0057] FIG. 14 1s a perspective view showing another
cross-piece member constituting a component of a horizontal
cross-piece of the structural object mount of FIG. 1.

[0058] FIG. 15 1s a perspective view showing a triangular

structural unit made up of a vertical cross-piece, two arms,
and so forth.

[0059] FIG. 16 15 a side view showing the structural unit of
FIG. 15.
[0060] FIG. 17 1s an enlarged side view showing the vicin-

ity of the cross-piece bracket of the structural unit of FIG. 15.
[0061] FIG. 18 1s a front view showing a connection struc-
ture between the vertical cross-piece and the arm of the struc-
tural unit of FIG. 15.

[0062] FIG. 19 1s a plan view showing a connection struc-
ture between the arms and the arm brackets of the structural
unit of FIG. 15.

[0063] FIG. 20 1s a cross-sectional view showing a state 1n
which the strut 1s 1nserted into opening portions of the arm
brackets of FIG. 19.

[0064] FIG. 21 1s a perspective view showing a state in
which the strut 1s being inserted into an opening portion of the
structural unit of FIG. 15.

[0065] FIG. 22 15 a perspective view showing a state 1n
which the strut has been 1nserted into the opening portion of
the structural unit of FIG. 15.

[0066] FIG. 23 15 a perspective view showing a mounting
fitting used for connecting and fixing the horizontal cross-
piece to the vertical cross-piece.

[0067] FIG. 24 1s a perspective view showing a state 1n
which the mounting fitting of FIG. 23 1s mounted to the
vertical cross-piece.

[0068] FIG. 25 15 a cross-sectional view showing a state 1n
which the horizontal cross-piece 1s connected to the vertical
Cross-piece.

[0069] FIG. 26 1s a perspective view showing a connection
structure between the cross-piece members.

[0070] FIG. 27 1s a perspective view showing a guiding
support member of the structural object mount of FIG. 1.

[0071] FIG. 28 15 a perspective view showing a mounting
fitting used for fixing the guiding support member to the
horizontal cross-piece.

[0072] FIG. 29 1s a perspective view showing a state 1n
which the mounting fitting of FIG. 28 1s mounted to the

horizontal cross-piece.

[0073] FIG.301saperspective view showing a fixing struc-
ture for the guiding support member using the mounting

fitting.
[0074] FIG. 31 1s a cross-sectional view showing the fixing
structure of FIG. 30.

[0075] FIG. 32 1s an exploded perspective view showing a
fixing structure for the guiding support member using the
mounting fitting.

[0076] FIG. 33 1s a perspective view showing a main struc-
ture of the structural object mount according to the first
embodiment.
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[0077] FIG. 34 1s a perspective view showing an operation
procedure for mounting solar cell modules to the structural
object mount of FIG. 33.

[0078] FIG. 35 15 a partial enlarged view of FIG. 34.
[0079] FIG. 361s aperspective view showing the periphery
of the guiding support member that supports the last solar cell
module of the structural object mount of FIG. 33.

[0080] FIG. 37 15 a side view showing a solar photovoltaic
system that supports a plurality of solar cell modules using a
structural object mount according to a second embodiment.
[0081] FIG. 3815 a perspective view showing a cross-piece
bracket of the structural object mount of FIG. 37.

[0082] FIG. 391s a perspective view showing a connection
structure between arm brackets of the structural object mount
of FI1G. 37 that are used 1n a parr.

[0083] FIG. 4015 aside view showing the connection struc-
ture between the cross-piece brackets of the structural object
mount of FIG. 37.

[0084] FIG. 41 1s a side view showing a conventional solar
cell module mount.

[0085] FIG. 42 1s a side view showing another conventional
solar cell module mount.

[0086] FIG. 43 1s a side view showing a solar photovoltaic
system that supports a plurality of solar cell modules using a
structural object mount according to a third embodiment of
the present invention.

[0087] FIG. 44 15 a perspective view showing the structural
object mount of FIG. 43.

[0088] FIG. 45A 1s a perspective view showing a {first
bracket of the arm bracket of the structural object mount of
FIG. 43.

[0089] FIG. 45B i1s a perspective view showing a second
bracket of the arm bracket of the structural object mount of
FIG. 43.

[0090] FIG. 46 1s a side view showing a step included 1n a
method for installing the structural object mount of FIG. 43.
[0091] FIG. 47 1s a plan view showing the first and second
brackets of FIGS. 45A and 45B that are combined together.

MODES FOR CARRYING OUT THE INVENTION

[0092] Heremafter, embodiments of the present invention
will be described 1n detail with reference to the accompanying
drawings.

[0093] FIG. 1 1s a perspective view showing a solar photo-
voltaic system that supports a plurality of solar cell modules
using a structural object mount according to a first embodi-
ment of the present invention.

[0094] This solar photovoltaic system 1s intended for use as
a power plant, and includes many solar cell modules.

[0095] As shown in FIG. 1, in the solar photovoltaic sys-
tem, a plurality of struts 11 are driven into the ground with an
interval therebetween so as to be provided i a protruding
manner. Vertical cross-pieces 14 are connected to upper end
portions of the respective corresponding struts 11 at an angle,
and two arms 12, 13 are disposed between a body portion of
cach of the struts 11 and the corresponding vertical cross-
piece 14, so that the vertical cross-pieces 14 are supported on
the upper end portions of the respective corresponding struts
11. Also, the vertical cross-pieces 14 are disposed parallel
with an interval therebetween, and three horizontal cross-
pieces 15 are disposed so as to be orthogonal to the vertical
cross-pieces 14, so that the horizontal cross-pieces 15 are
arranged side by side on the vertical cross-pieces 14. A plu-
rality of solar cell modules 16 are disposed at an angle
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between the horizontal cross-pieces 15, spanning therebe-
tween, and opposite ends of the solar cell modules 16 are fixed
and supported by a plurality of guiding support members 17
that are fixed with an interval on the horizontal cross-pieces

15.

[0096] A cross-piece bracket 21 1s interposed between the
upper end portion of the strut 11 and the vertical cross-piece
14, and the upper end portion of the strut 11 and the vertical
cross-piece 14 are coupled by the cross-piece bracket 21.
[0097] A setoftwo arm brackets 22 are interposed between
end portions of the two arms 12, 13 extending to the body
portion of the strut 11. The end portions of the arms 12,13 are
coupled by the arm brackets 22, and the body portion of the
strut 11 1s iserted between the arm brackets 22.

[0098] In a solar photovoltaic system having this configu-
ration, a plurality of solar cell modules 16 are mounted in a
row sideways between the lower horizontal cross-piece 15
and the middle horizontal cross-piece 15. Likewise, a plural-
ity of solar cell modules 16 are mounted 1n a row sideways
between the middle horizontal cross-piece 15 and the upper
horizontal cross-piece 15. Therefore, two rows of the plural-
ity of solar cell modules 16 are arranged on the three hori-
zontal cross-pieces 15. Also, four or six solar cell modules 16
are provided between any two vertical cross-pieces 14 that are
adjacent to each other in the left-right direction.

[0099] Note that, in FIG. 1, a direction 1n which the struts
11 are arranged 1s referred to as an X direction (a left-right
direction), and a direction orthogonal to the X direction 1s
referred to as a’Y direction (a front-back direction).

[0100] FIG. 2 1s a perspective view showing the solar cell
module 16. As shown 1n FIG. 2, the solar cell module 16
includes a solar cell panel 18 and two tension bars 19 that are
disposed parallel to each other and fixed to the underside of
the solar cell panel 18. The solar cell panel 18 1s formed, for
example, by interposing a semiconductor layer that photo-
clectrically converts sunlight between two glass plates. Alter-
natively, 1t may be formed by interposing the semiconductor
layer between a single glass plate and a protective layer. The
tension bars 19 are attached and fixed to the underside of the
solar cell panel 18 with an adhesive or the like. Each tension
bar 19 1s provided parallel to one edge of the solar cell panel
18 and spaced apart from that edge. In addition, the tension
bars 19 are formed by cutting and folding a steel plate. Alter-

natively, the tension bars 19 may be formed by extruding an
aluminum materal.

[0101] FIG. 3 1s an enlarged perspective view showing the
vicinity of an end of the tension bar 19 of the solar cell module
16. FIGS. 4(a) and 4(b) are an enlarged front view and an

enlarged side view showing the end of the tension bar 19.

[0102] Asshown in FIGS. 3, 4(a), and 4(b), the tension bar
19 includes a elongated main plate 194, side plates 1956 bent
downward on right and left opposite sides of the main plate
19a, and fitting portions 19¢ bent upward at front and back
opposite ends of the main plate 19a. Also, the opposite ends of
cach of the side plates 195 are partly cut into a rectangular
shape, thus forming abutting portions 194. Furthermore, the
fitting portions 19¢ at the opposite ends of each tension bar 19
protrude beyond the corresponding end portions of the solar
cell panel 18.

[0103] The structural object mount according to the first
embodiment includes the struts 11, the two arms 12, 13, the
vertical cross-piece 14, the horizontal cross-piece 135, and so
forth shown 1n FIG. 1, and also uses the tension bar 19 shown
in FIGS. 3, 4(a), and 4(b) as a component of the mount.
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[0104] Next, adescription will be given of the struts 11, the
two arms 12, 13, the vertical cross-piece 14, the horizontal
cross-piece 15, and so forth that constitute the structural
object mount.

[0105] FIG. S 1saperspective view showing the strut11. As
shown 1 FIG. 5, the strut 11 1s a steel having an H-shaped
cross-section and including a pair of flange portions 11a
facing each other and a web portion 115 that connects the
flange portions 11a. At the upper end portion of the strut 11,
an elongated hole 11c¢ 1s formed 1n the vicinity of each of
opposite edges of each of the flange portions 11a, and, thus, a
total of four elongated holes 11¢ are formed. At the body
portion of the strut 11, two elongated holes 11¢ are formed,
arranged end to end, in the vicinity of each of the opposite
edges of each of the flange portions 11a, and, thus, a total of
eight elongated holes lid are formed. Each of the struts 11 1s
driven vertically into the ground and provided at substantially
the same height 1n a protruding manner.

[0106] FIGS. 6(a) and 6(b) are perspective views showing
the two arms 12, 13, respectively. FIG. 7 1s a cross-sectional
view showing the arms 12, 13. As shown 1n FIGS. 6(a) and
6(b), the arms 12, 13 have different lengths. The arm 12,
which 1s connected to a location downward in the inclination
of the vertical cross-piece 14 1n FI1G. 1, 1s short, and the arm
13, which 1s connected to a location upward in inclination of
the vertical cross-piece 14, 1s long.

[0107] As shown in FIGS. 6(a), 6(b), and 7, the arm 12, 13
includes a main plate 1256, 135, a pair of side plates 12a, 13a
bent on opposite sides of the main plate 125, 135 and brims
12¢, 13¢ bent outward at one edge of the corresponding side
plate 12a, 13a, and, thus, has a generally hat-shaped cross-
section. Also, the brims 12¢, 13¢ are removed at opposite end
portions of the arm 12, 13, and the perforated holes 124, 134

are formed 1n the corresponding side plate 12a, 13a.

[0108] FIGS.8(a)and8(d)areaperspective view and a side
view showing the vertical cross-piece 14. As shown 1n FIGS.
8(a), and 8(b), the vertical cross-piece 14 includes a main
plate 145, a pair of side plates 14a bent on opposite sides of
the main plate 145 and brims 14¢ bent outward at one edge of
the respective corresponding side plates 14a, and, thus, has a
generally hat-shaped cross-section. A pair of T-shaped holes
144 are formed in the vicinity of opposite ends and at the
central portion of the main plate 146 of the vertical cross-
piece 14. In addition, elongated holes 14e are formed at the
central portion, an area toward the front end, and an area
toward the rear end portion of the respective corresponding
side plates 14a, obliquely with respect to the longitudinal
direction of the vertical cross-piece 14. The angle of inclina-
tion of the elongated holes 14e with respect to the longitudinal
direction of the vertical cross-piece 14 1s set such that the
clongated holes 14e are level when the vertical cross-piece 14

1s supported at an angle on the upper end portion of the strut
11.

[0109] FIG.91saperspective view showing the cross-piece
bracket 21. FIGS. 10(a) and 10(d) are a front view and a side
view showing the cross-piece bracket 21. As shown 1n FIGS.
9,10(a), and 10(b), the cross-piece bracket 21 includes amain
plate 21a, side plates 215 bent downward at both front and
back sides of the main plate 21a, and supporting plates 21c¢
bent upward at both right and left ends of the main plate 21a.

[0110] The interval between the inner faces of the side

plates 215 are set so as to be substantially the same as the
interval between the outer faces of the flange portions 11a of
the strut 11, so that the upper end portion of the strut 11 (the




US 2013/0008103 Al

upper end portion of each of the flange portions 11a) can be
sandwiched between the mner faces of the side plates 215.
Two perforated holes 21d are formed 1n one of the side plates
21b at the same 1nterval as the interval between the elongated
holes 11c¢ of the tlange portions 11a of the strut 11, and two
screw holes 21e are formed 1n the other side plate 215 at the
same 1nterval.

[0111] The supporting plates 21¢ are bent obliquely at both
right and left ends of the main plate 21a so as to approach each
other, and bent back from the middle of the supporting plates
21c¢ so as to be parallel to each other. Consequently, the tip
portions of the supporting plates 21¢ become parallel, and the
interval between the outer faces of the tip portions of the
supporting plates 21¢ are set so as to be substantially the same
as the interval between the imnner faces of the side plates 14a of
the vertical cross-piece 14, making i1t possible to insert the tip
portions of the supporting plates 21¢ 1nto the inner faces of the
side plates 14a of the vertical cross-piece 14. Screw holes 211
are formed at tip portions of the respective corresponding
supporting plates 21c.

[0112] FIG. 11 1s a perspective view showing the arm
bracket 22. F1G. 12 1s aplan view showing the arm bracket 22.
As shown 1in FIGS. 11 and 12, the arm bracket 22 includes a
main plate 22a, a pair of side plates 225 bent on opposite sides
of the main plate 22a, and brims 22¢ bent outward at one edge
ol the respective corresponding side plates 225, and, thus, has
a generally hat-shaped cross-section. Two perforated holes
22d are formed 1n one of the side plates 2256, and two screw
holes 22e are formed in the other side plate 225 at the same
interval as the interval between the perforated holes 224. In
addition, screw holes 22f are formed 1n the respective corre-
sponding brims 22c.

[0113] FIGS.13(a),13(d), and 14 show a cross-piece mem-

ber constituting a component of the horizontal cross-piece 15.
As shown 1in FI1G. 1, the horizontal cross-piece 135 1s very long,
in the X direction, and therefore, it 1s difficult to form the
horizontal cross-piece 15 using a single member. Accord-
ingly, the horizontal cross-piece 15 1s formed by connecting a
plurality of cross-piece members together.

[0114] FIGS. 13(a) and 13(d) are a perspective view and a
plan view showing the first cross-piece member 151, assum-
ing that the rightmost cross-piece member 151 of the hori-
zontal cross-piece 15 1n FIG. 1 as the first cross-piece mem-
ber. As shown in FIGS. 13(a) and 13(), the first cross-piece
member 151 1includes a main plate 155, a pair of side plates
15a bent on opposite sides of the main plate 155 and brims
15¢ bent outward at one edge of the respective corresponding
side plates 154, and, thus, has a generally hat-shaped cross-
section. T-shaped holes 154 are formed 1n s1x locations on the
center line of the main plate 155 of the cross-piece member
151. In addition, perforated holes 15/ are formed 1n a plurality
of respective locations of the respective corresponding side
plates 154, and elongated holes 15¢ are formed in opposite
end portions of the respective corresponding brims 15c¢.

[0115] The cross-piece member 151 1s shightly longer than
the mterval between vertical cross-pieces 14 of F1G. 1, which
allows the cross-piece member 131 to be disposed, spanning
between the vertical cross-pieces 14.

[0116] FIG. 14 1s a perspective view showing the second
cross-piece member, or one of the subsequent cross-piece
members 152 located on the left side of the first cross-piece
member, assuming that the rightmost cross-piece member
151 1n FIG. 1 as the first cross-piece member. As shown 1n
FIG. 14, similar to the cross-piece member 151 of FIGS.
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13(a)and 13(b), the second and subsequent cross-piece mem-
bers 152 also each include a main plate 155, a pair of side
plates 15a, and brims 15¢, and thus, has a hat-shaped cross-
section. In addition, T-shaped holes 154 are formed 1n six
locations on the center line of the main plate 1556. Perforated
holes 15/ are formed 1n a plurality of locations of the respec-
tive corresponding side plates 15a, and elongated holes 15¢g
are formed 1n opposite end portions of the respective corre-
sponding brims 15c¢.

[0117] The length of the cross-piece member 152 1s sub-
stantially the same as the interval between vertical cross-
pieces 14 of FI1G. 1, and 1s slightly shorter than the cross-piece
member 151.

[0118] Here, allthe arms 12, 13, the vertical cross-piece 14,
and the horizontal cross-piece 15 include a main plate, a pair
of side plates bent on opposite sides of the main plate, and
brims bent outward at one edge of the respective correspond-
ing side plates, and, thus, have a hat-shaped cross-section.
Also, all the hat-shaped cross-sections have the same size.
Furthermore, all of them are formed by cutting a plated steel
plate having the same thickness, making holes through the
plated steel plate, and bending the plated steel plate. Accord-
ingly, the material and the processing apparatuses can be
shared, thus achieving a significant cost reduction.

[0119] Next, a description will be given of a triangular
structural unit made up of the two arms 12, 13, the vertical
cross-piece 14, and so forth.

[0120] FIGS. 15 and 16 are a perspective view and a side
view showing a triangular structural unit U. As shown in
FIGS. 15 and 16, the structural unit U 1s formed by mounting
the cross-piece bracket 21 to the central portion of the vertical
cross-piece 14, connecting one end portion ofthearm 12 to an
area toward the front end of the vertical cross-piece 14, con-
necting one end portion of the arm 13 to an area toward the
rear end of the vertical cross-piece 14, and coupling the other
end portions of the arms 12, 13 with the two arm brackets 22
disposed therebetween.

[0121] As shown in FIG. 17, at the central portion of the
vertical cross-piece 14, the tip portions of the supporting
plates 21¢ of the cross-piece bracket 21 are iserted between
and overlapped with the inner faces of the side plates 14a of
the vertical cross-piece 14, and two bolts 23 are screwed 1nto
the screw holes 211 of the supporting plates 21¢ through the
elongated holes 14e of the side plates 14a, and thereby, the
cross-piece bracket 21 1s mounted.

[0122] AsshowninFIG. 18, 1n an area toward the front end
of the vertical cross-piece 14, end portions of the side plates
12a of the arm 12 are inserted between the mner faces of the
side plates 14a of the vertical cross-piece 14, and a pipe 25 1s
inserted between the side plates 12a of the arm 12. The
positions of the pipe 235, the perforated holes 124 of the side
plates 12a of the arm 12, and the elongated holes 14¢ of the
side plates 14a of the vertical cross-piece 14 are aligned, and
a bolt 26 1s passed through the pipe 23, the perforated holes
124 of the side plates 12a of the arm 12, the elongated holes
14e of the side plates 14a of the vertical cross-piece 14, and a
washer. A nut 27 1s screwed and fastened to one end of the bolt
26, and, thereby, the end portions of the side plates 12a of the
arm 12 are connected to the side plates 14a of the vertical
cross-piece 14.

[0123] Smmilarly, 1n an area toward the back end of the
vertical cross-piece 14, end portions of the side plates 13a of
the arm 13 are inserted inside the side plates 14a of the
vertical cross-piece 14, and the end portions of the side plates
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13a of the arm 13 are connected to the side plates 14a of the
vertical cross-piece 14, using a pipe 25, a bolt 26, a washer,
and a nut 27.

[0124] Furthermore, as shown 1n FIG. 19, with the two arm
brackets 22 being faced with each other, the brims 22¢ of one
of the arm brackets 22 are overlapped with the mner face of
the end portion of one of the side plates 12a, 13a of the arms
12, 13, and the two bolts 23 are screwed and fastened to the
screw holes 221 of the brims 22¢ of one of the arm brackets 22
through the perforated holes 12d, 13d of one of the side plates
12a, 13a. Similarly, the brims 22¢ of the other arm bracket 22
are overlapped with the mner face of the end portion of the
other of the side plates 12a, 13q of the arms 12, 13. The two
bolts 23 are screwed and fastened to the screw holes 22/ of the
brims 22c¢ of the other arm bracket 22 through the perforated
holes 12d, 13d of the other of the side plates 12a, 134, and,

thereby, the end portions of the arms 12, 13 are eeupled with
the two arm brackets 22 disposed therebetween

[0125] In this case, a rectangular opening portion 28 1s
formed 1nside the main plates 22q and the side plates 225 of
the two arm brackets 22. Since the strut 11 1s 1inserted 1nto the
opening portion 28, the horizontal width J and the vertical
width K of the opening portion 28 are wider than the hori-
zontal width 1 and the vertical width k of the cross-sectional
shape of the strut 11 as shown 1n FIG. 20. In other words, a
play 1s provided between the opening portion 28 and the strut

11.

[0126] The structural unit U configured in this manner 1s
assembled before being mounted to the strut 11. For example,
a plurality of structural units U are assembled at a factory, and
the structural units U are shupped from the factory to the site.

[0127] Atthe site, the struts 11 are provided in a protruding
manner. As shown in FIGS. 21 and 22, upon arrival of the
structural units U, the strut 11 1s passed through the opening
portion 28 inside the arm brackets 22 of the structural unit U,
and an upper end portion of the strut 11 1s moved to the
vertical cross-piece 14. The upper end portion of the strut 11
1s abutted against the main plate 21a of the cross-piece
bracket 21 mounted to the central portion of the vertical
cross-piece 14 and thus sandwiched between the side plates

21b.

[0128] In this case, a play 1s provided between the opening
portion 28 and the strut 11, and therefore the strut 11 can be
casily passed through the opening portion 28. Further, since
the opening portion 28 1s rectangular and the cross section of
the strut 11 1s H-shaped, the inner face of the opening portion
28 and the outer face of the strut 11 are engaged with each
other to prevent rotation of the strut 11, and thereby the
direction of the vertical cross-piece 14 1s determined. In order
to orient the vertical cross-pieces 14 on the struts 11 inthe'Y
direction, it 1s necessary, for all of the struts 11, to drive the
strut 11 1n a state in which the web portion 115 extend along
theY direction and the flange portions 11a extend along the X
direction.

[0129] In this state 1n which the strut 11 1s passed through
the opening portion 28 of the structural unit U and the upper
end portion of the strut 11 1s abutted against the main plate
21a of the cross-piece bracket 21 mounted to the central
portion of the vertical cross-piece 14 and thus sandwiched
between the side plates 215, the structural unit U 1s supported
by the strut 11 1n a stable manner, which facilitates the sub-
sequent operation.

[0130] Here, even if there 1s a variation 1n the heights of the
struts 11, there must be no variation 1n the heights (the vertical
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positions) of the vertical cross-pieces 14 on the struts 11. For
this reason, 1t 1s necessary to make the heights of the vertical
cross-pieces 14 uniform. Therefore, as shown 1 FIG. 22, the
heights of the cross-piece bracket 21 and the vertical cross-
piece 14 are adjusted by inserting or not 1nserting an appro-
priate number of spacers S between the upper end portion of
the strut 11 and the main plate 21a of the cross-piece bracket
21. Thereatfter, through the perforated holes 214 of one of the
side plates 215 of the cross-piece bracket 21 and the elongated
holes 11¢ of the tlange portions 11a of the strut 11, two bolts
29 are screwed and fastened to the screw holes 21e of the
other side plate 215 of the cross-piece bracket 21 to connect
the cross-piece bracket 21 and the vertical cross-piece 14 to
the upper end portion of the strut 11. This makes 1t possible to
make the heights of the vertical cross-piece 14 on the struts 11
uniform.

[0131] Likewise, there must be no variation in the positions
of the vertical cross-pieces 14 in the Y direction. For this
reason, as shown in FIGS. 15 and 16, the bolts 23 fastening
the central portion of the vertical cross-piece 14 and the tip
portions of the supporting plates 21c of the cross-piece
bracket 21 are loosened, the bolt 26 fastening an area toward
the front end of the vertical cross-piece 14 to end portions of
the side plate 12a of the arm 12 1s loosened, and the bolt 26
fastening an area toward the back end of the vertical cross-
piece 14 to end portions of the side plate 134 of the arm 13 1s
loosened, and, thereby, the vertical cross-piece 14 1s moved 1n
theY direction, thus adjusting the position in the Y direction.
The elongated holes 14e of the vertical cross-piece 14 are
formed obliquely with respect to the longitudinal direction of
the vertical cross-piece 14, and the elongated holes 14e of the
vertical cross-piece 14 extend horizontally (in the Y direc-
tion) 1n a state 1n which the vertical cross-piece 14 1s con-
nected at an angle to the upper end portion of the strut 11.
Accordingly, the bolts 23, 26 passing through the elongated
holes 14¢ of the vertical cross-piece 14 can be moved in theY
direction and the vertical cross-piece 14 can also be moved 1n
theY direction, making it possible to adjust the position in the
Y direction. Thereatter, the bolts 23, 26 are tightened so as to
fix the vertical cross-piece 14. This makes 1t possible to fix the
vertical cross-pieces 14 with the positions of the vertical
cross-pieces 14 1n the Y direction being aligned.

[0132] Finally, as shown in FI1G. 22, for both of the two arm
brackets 22, through the perforated holes 22d of one of the
side plates 225 of the arm brackets 22 and the elongated holes
11d of the flange portions 11a of the strut 11, two (a total of
four) bolts 30 are screwed and fastened to the screw holes 22e
ol the other side plate 225 of the arm brackets 22, and thereby

the arm brackets 22 are fixed to the body portion of the strut
11.

[0133] Thus, the struts 11 are provided in a protruding
manner, and, for each of the struts 11, the strut 11 1s passed
through the opening portion 28 of the structural unit U, and
the upper end portion of the strut 11 1s abutted against the
main plate 21a of the cross-piece bracket 21 mounted to the
central portion of the vertical cross-piece 14 and thus sand-
wiched between the side plates 215. In this state in which the
structural umt U 1s supported 1n a stable manner, the height
(the vertical position) and the position in the Y direction of the
vertical cross-piece 14 are adjusted and the structural unit U
and the vertical cross-piece 14 are fixed. Accordingly, the
operation of 1nstalling the structural object mount according
to the first embodiment can be performed easily.
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[0134] Further, the strut 11, the two arms 12, 13, and the
vertical cross-piece 14 construct a truss, and therefore the
structural object mount according to the first embodiment has
a increased strength.

[0135] Since the location of connection of the upper end
portion of the strut 11 to the central portion of the vertical
cross-piece 14 1s between the locations of connection of the
arms 12, 13, the solar cell module 16 on the vertical cross-
piece 14 can be supported 1n a stable manner. Moreover, as
can be clearly seen from FIG. 1, two rows of solar cell mod-
ules 16 are respectively allocated to opposite sides of the
central portion of the vertical cross-piece 14, and therefore
the loads of the solar cell modules 16 hardly act so as to cause
the strut 11 to collapse, which further increases the stability of
the structural object mount according to the first embodiment.

[0136] Although the bolts 30 are used to fix the arm bracket
22 to the body portion of the strut 11, the arm bracket 22 does
not need to be fixed to the body portion of the strut 11. The
reason 1s that structural unit U can be supported 1n a stable
manner simply by passing the strut 11 through the opening
portion 28 of the structural umit U and connecting the upper
end portion of the strut 11 to the vertical cross-piece 14 with
the cross-piece bracket 21 disposed therebetween.

[0137] During a process in which a plurality of structural
units U are mounted onto the platform of a truck, the truck 1s
caused to run and stopped at the positions of the struts 11
successively, and the structural units U are unloaded from the
truck, the strut 11 may be passed through the opening portion
28 of the structural unit U, the upper end portion of the strut
11 may be moved to the cross-piece bracket 21 to connect the
upper end portion of the strut 11 to the vertical cross-piece 14
with the cross-piece bracket 21 disposed therebetween.

[0138] In this case, the operation of passing the strut 11
through the opening portion 28 of the structural unit U 1s
performed mainly on the platform of the truck, and therefore
the structural unit U does not need to be lifted above the upper
end portion of the strut 11, or the effort to lift up the structural
unit U 1s reduced, which further facilitates the operation.
Furthermore, the operation efficiency can be increased by
causing the truck to run, stopping the truck at the positions of
the struts 11 successively, and mounting the structural unit U
to the strut 11 on each of these occasions.

[0139] Next, a description will be given of a structure for
connecting and fixing the cross-piece member 151, 152 con-
stituting a component of the horizontal cross-piece 13 to the
vertical cross-piece 14.

[0140] FIG. 23 15 a perspective view showing a mounting
fitting 31 used for connecting and {ixing the cross-piece mem-
ber 151, 152 of the horizontal cross-piece 15 to the vertical
cross-piece 14. As shown 1n FIG. 23, the mounting fitting 31
includes a main plate 31a, side plates 31¢ bent on opposite
sides of the main plate 31a, side plates 314 folded back twice
at the front and back ends of the main plate 31a, and T-shaped
supporting strips 31le protruding from the center of the
respective corresponding side plates 31d. Two screw holes
315 are formed 1n the main plate 31a.

[0141] As shown in FIGS. 8(a), 8(b), and 15, a pair of
T-shaped holes 144 are formed 1n the vicinity of opposite ends
and at the central portion of the main plate 145 of the vertical
cross-piece 14. At each pair of T-shaped holes 144, the mount-
ing fitting 31 1s mounted to the main plate 145 of the vertical
cross-piece 14. The mounting fittings 31 are provided at three
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locations, 1.¢., 1n the vicimity of the opposite ends and at the
central portion of the main plate 146 of the vertical cross-
piece 14.

[0142] As shown 1n FIG. 24, a head portion of each sup-
porting strip 31e of the mounting fitting 31 1s inserted 1into a
slit 14g of the corresponding T-shaped hole 144, and the
supporting strip 31e 1s moved to an engaging hole 14/ of the
T-shaped hole 144, and the head portion of the supportin
strip 31e 1s hooked to the engaging hole 14/ of the T-shaped
hole 14d. Thereby, the mounting fitting 31 1s mounted to the
main plate 145 of the vertical cross-piece 14.

[0143] As shown in FIGS. 1 and 25, the cross-piece mem-
ber 151, 152 1s placed on the main plate 145 of the vertical
cross-piece 14 so as to be orthogonal to the vertical cross-
piece 14, and the brims 15¢ of the cross-piece member 151,
152 are arranged between the head portions of the supporting,
strips 31e of the mounting fitting 31. Then, the elongated
holes 15¢g of the brims 15¢ of the cross-piece member 151,
152 are overlapped with the respective corresponding screw
holes 315 of the mounting fitting 31 with the respective cor-
responding T-shaped holes 144 of the main plate 145 of the
vertical cross-piece 14 interposed therebetween. Bolts 32 are
screwed and temporarily fastened to the respective corre-
sponding screw holes 3156 of the mounting fitting 31 through
the respective corresponding elongated holes 15g of the brims
15¢ of the cross-piece member 151, 152 and the respective
corresponding T-shaped holes 144 of the main plate 145 of the
vertical cross-piece 14.

[0144] Inthetemporarily fastened state, the bolts 32 can be
moved relative to the cross-piece member 151, 152 along the
respective corresponding elongated holes 15¢ of the brims
15¢ of the cross-piece member 151, 152. Therefore, the cross-
piece member 151, 152 1s moved along the elongated holes
152 (in the X direction of FIG. 1) such that the position 1n the
X direction of the cross-piece member 151, 152 1s adjusted.
[0145] The mounting fitting 31 can also be moved along the
T-shaped holes 144 of the main plate 145 of the vertical
cross-piece 14 (in the longitudinal direction of the vertical
cross-piece 14), and the cross-piece member 151, 152 can
also be moved along with the mounting fitting 31. By the
movement of the cross-piece member 151, 152 in the longi-
tudinal direction of the vertical cross-piece 14, the intervals
between the three horizontal cross-pieces 15 disposed on the
vertical cross-piece 14 are adjusted.

[0146] Adter the positions in the X direction of the three
horizontal cross-pieces 15 are adjusted and the intervals
between the horizontal cross-pieces 13 are adjusted, the bolts
32 of the mounting fittings 31 are fastened to fix the horizontal
cross-pieces 13 to the vertical cross-pieces 14.

[0147] Next, a description will be given of a connection
structure between a plurality of cross-piece members 151,
152 constituting the horizontal cross-piece 15.

[0148] The cross-piece member 151 shown in FIGS. 13(a)
and 13(b) 1s the rightmost (first) cross-piece member of the
horizontal cross-piece 15 of FIG. 1, and 1s disposed, spanning
between the vertical cross-pieces 14 provided on the first and
second struts 11 of FIG. 1. The cross-piece member 151 1s
fixed to the vertical cross-pieces 14 using the mounting fit-
tings 31.

[0149] Thecross-piece member 152 shownin FIG. 14 1s the
second cross-piece member, or one of the subsequent cross-
piece members 152, of the horizontal cross-piece 15 of FIG.
1, and 1s disposed, spanming between the left end portion of
the immediately preceding cross-piece member and the suc-
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ceeding the vertical cross-piece 14. For example, the second
cross-piece member 152 1s disposed, spanning between the
left end portion of the first cross-piece member 151 and the
third the vertical cross-piece 14. The third cross-piece mem-
ber 152 1s disposed, spanning between the leit end portion of
the second cross-piece member 152 and the fourth the vertical
cross-piece 14. The n-th cross-piece member 152 1s disposed,
spanmng between the left end portion of the (n-1)th cross-
piece member 152 and the (n+1 )th the vertical cross-piece 14.
The second and subsequent cross-piece members 152 are also
fixed to the respective corresponding vertical cross-pieces 14
using the mounting fittings 31.

[0150] Then, as shown 1n FIG. 26, the left end portions of
the side plates 15a of the first cross-piece member 151 are
inserted inside and sandwiched between the one-end portions
152-1 of the side plates 15a of the second cross-piece member
152. The side plates 15a of the second cross-piece member
152 are connected to the side plates 15a of the first cross-piece
member 151 using pipes, bolts, washers, and nuts 1n the same
manner as that described with reference to FIG. 18.

[0151] Similarly, the left end portions of the side plates 15a
of the (n—1)th cross-piece member 152 are inserted inside and
sandwiched between the one-end portions 152-1 of the side
plates 15a of the nth cross-piece member 152. The n-th side
plates 15a are connected to the (n-1)th side plates 154 using,
pipes, bolts, washers, and nuts in the same manner as that
described with reference to FIG. 18.

[0152] Thus, the single long horizontal cross-piece 15 is

formed by connecting the plurality of cross-piece members
151 and 152.

[0153] Next, a description will be given of a gmiding sup-
port member 17 for connecting and fixing an end of the solar
cell module 16 to the horizontal cross-piece 15.

[0154] FIG. 27 15 a perspective view showing the guiding
support member 17. As shown 1n FIG. 27, the guiding support
member 17 includes amain plate 17a, and lateral portions 175
formed by bending three times (formed by bending upward,
outward, and downward 1n order) opposite side portions of
the main plate 17a. The inner faces of the lateral portions 175
serve as the fitting grooves 174, and hooking portions 17¢ are
provided on the upper side of the fitting grooves 17d. In
addition, first adjacent ends of the fitting grooves 174 are
open, and stoppers 17f are provided at second adjacent ends
of the fitting grooves 17d. The stoppers 17f are formed by
extending one end portion of the main plate 17a 1n a direction
orthogonal to the respective fitting grooves 174. Furthermore,
a perforated hole 17¢g 1s formed at the center of the main plate
17a, and slits 17/ are formed on the respective corresponding
opposite sides of the perforated hole 17¢.

[0155] FIG. 28 15 a perspective view showing a mounting
fitting 33 used for fixing the guiding support member 17 to the
horizontal cross-piece 15. As shown 1n FIG. 28, the mounting,
fitting 33 includes a main plate 334, side plates 336 folded
back twice on opposite sides of the main plate 334, and
T-shaped supporting strips 33¢ protruding from the center of
the respective side plates 335. A screw hole 334 1s formed at
substantially the center of the main plate 33a.

[0156] As shown in FIGS. 13(a), 13(b), and 14, the
T-shaped holes 154 are formed at six locations of the main
plate 155 of the cross-piece members 151, 152 used to form
the horizontal cross-piece 15. For each of the T-shaped holes
154, the mounting fitting 33 1s mounted to the main plate 155
of the horizontal cross-piece 15.
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[0157] As shown in FIG. 29, while head portions of the
supporting strips 33¢ of the mounting fittings 33 are succes-
stvely inserted 1nto slits 15/ of the respective corresponding,
T-shaped holes 154 of the main plate 1556 of the horizontal
cross-piece 15, the supporting strips 33¢ are moved to engag-
ing holes 15i of the T-shaped holes 154, and the head portions
of the supporting strips 33c¢ are hooked to the engaging holes
15 of the T-shaped holes 15d. Thereby, the mounting fittings
33 are mounted to the main plate 155 of the horizontal cross-
piece 15.

[0158] FIGS. 30 and 31 are a perspective view and a cross-
sectional view showing a {ixing structure for the guiding
support member 17 using the mounting fitting 33. FIG. 32 1s
an exploded perspective view showing a fixing structure for
the guiding support member 17 using the mounting fitting 33.

[0159] Asshownin FIGS. 30, 31, and 32, the head portions
of the supporting strips 33¢ of the mounting {fitting 33 are
hooked to the T-shaped hole 154 of the main plate 155 of the
horizontal cross-piece 15 such that the head portions of the
supporting strips 33¢ protrude above the main plate 155 of the
horizontal cross-piece 15. The head portions of the support-
ing strips 33c¢ are inserted 1nto the slits 174 of the guiding
support member 17 such that the guiding support member 17
1s placed on the main plate 155 of the horizontal cross-piece
15. Then, the perforated hole 17g of the guiding support
member 17 1s overlapped with the screw hole 33d of the
mounting fitting 33 with the T-shaped hole 154 of the hori-
zontal cross-piece 15 interposed therebetween. The bolts 34
are screwed and fastened to the screw hole 334 of the mount-
ing fitting 33 through the perforated hole 17g of the guiding
support member 17 and the T-shaped hole 154 of the horizon-
tal cross-piece 15. Thereby, the guiding support member 17 1s
fixed onto the main plate 155 of the horizontal cross-piece 15.

[0160] In the manner described above, the strut 11, the
structural unit U, the horizontal cross-piece 15, the guiding
support member 17, and so forth are assembled, and, thereby,
a main structure of the mount as shown 1n FIG. 33 1s formed.
In FIG. 33, the struts 11 are provided 1n a protruding manner,
and the structural object units U are mounted to the respective
corresponding struts 11. Three horizontal cross-pieces 135 are
disposed on the vertical cross-pieces 14 of the structural units
U 1n a bridging manner, and a plurality of the guiding support
members 17 are fixed onto the horizontal cross-pieces 135 with
an interval.

[0161] Next, a description will be given of the support of
the solar cell module 16 using the guiding support member 17
on the horizontal cross-piece 15.

[0162] As can be clearly seen from FIGS. 30 and 31, the

fitting grooves 17d on the opposite sides of the guiding sup-
port member 17 are disposed parallel to the horizontal cross-
piece 15, and a gap 1s formed between the hooking portion
17¢ (see F1G. 27) of each of the fitting grooves 174 and the
main plate 156 of the horizontal cross-piece 15. Then, the
fitting portion 19¢ of the tension bar 19 of the solar cell
module 16 enters the fitting groove 174 through the gap
between the hooking portion 17e of the fitting groove 174 and
the main plate 155 of the horizontal cross-piece 15, and, thus,
the fitting portion 19¢ of the tension bar 19 1s fitted into the
fitting groove 17d.

[0163] Further, the side plate 195 of the tension bar 19 abuts
the stopper 17f of the guiding support member 17, and the
abutting portion 194 of the tension bar 19 abuts the main plate
155 and the side plate 15a of the horizontal cross-piece 15 (a
corner portion of the horizontal cross-piece 15).
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[0164] An end of the tension bar 19 1s supported as a result
of the fitting portion 19¢ of the tension bar 19 fitting 1nto the
fitting groove 174 of the gumiding support member 17 in this
way, and, thereby, an end of the solar cell module 16 1s
supported on the main plate 155 of the horizontal cross-piece
15. Further, the side plate 195 of the tension bar 19 abuts the
stopper 17/ of the guiding support member 17, and the abut-
ting portion 194 of the tension bar 19 to abut a corner portion
of the horizontal cross-piece 15. Thereby, the solar cell mod-
ule 16 1s positioned. Moreover, the abutment of the side plate
1956 of the tension bar 19 against the stopper 171 of the guiding
support member 17 prevents the tension bar 19 from shiding,
which makes it possible to also prevent the solar cell module
16 from sliding.

[0165] As shown i FIGS. 1 and 33, all the horizontal
cross-pieces 15 have the same arrangement positions of the
guiding support members 17 on the horizontal cross-piece 15.
Namely, the first guiding support members 17 on the horizon-
tal cross-pieces 15 are aligned in the Y direction, and the
second guiding support members 17 on the horizontal cross-
pieces 15 are aligned 1n the Y direction. Similarly, the nth
guiding support members 17 on the horizontal cross-pieces
15 are aligned 1n the Y direction. Further, the pitch between
the first and second guiding support members 17 1s set to be
the same as the pitch between the two tension bars 19 of each
solar cell module 16, and the pitch between the third and
fourth guiding support members 17 1s set to be the same as the
pitch between the two tension bars 19 of each solar cell
module 16. Similarly, the pitch between an odd-numbered
guiding support member 17 and an even-numbered guiding
support member 17 1s set to be the same as the pitch between
the two tension bars 19 of each solar cell module 16. That 1s
to say, the guiding support members 17 are positioned in all of
the horizontal cross-pieces 15 such that ends of the two ten-
s1on bars 19 of each solar cell module 16 can be supported by
an odd-numbered guiding support member 17 and an even-
numbered guiding support member 17.

[0166] Further, the pitch between the second and third
guiding support members 17 and the pitch between the fourth
and {ifth guiding support members 17, or 1n other words, the
pitch between an even-numbered guiding support member 17
and an odd-numbered guiding support member 17 1s set to be
substantially the same as or slightly wider than the pitch
between the tension bars 19 of two solar cell modules 16
disposed adjacent to each other. This makes it possible to
arrange solar cell modules 16 side by side, with almost no gap
provided between two adjacent solar cell modules 16.

[0167] Here, in order to insert the fitting portion 19¢ of the
tension bar 19 into the fitting groove 174 of the guiding
support member 17, an end of the tension bar 19 of the solar
cell module 16 1s disposed outside of the guiding support
member 17 of the horizontal cross-piece 13, and the end of the
tension bar 19 of the solar cell module 16 1s placed on the
main plate 1556 of the horizontal cross-piece 15 as shown in
FIGS. 34 and 35. Then, as shown 1n FIG. 31, the abutting
portion 194 of the tension bar 19 1s abutted to the main plate
155 and the side plates 154 of the horizontal cross-piece 15 (a
corner portion of the horizontal cross-piece 15). As aresult of
this abutment, fitting portion 19¢ of the tension bar 19 1s
positioned with respect to the corner portion of the horizontal
cross-piece 15, and, consequently, the fitting portion 19¢ of
the tension bar 19 overlaps the fitting groove 174 of the
guiding support member 17 when viewed 1n the X direction.
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[0168] In this state, as the abutting portion 194 of the ten-
sion bar 19 1s slid along the main plate 1556 and the side plate
15a of the horizontal cross-piece 15 by sliding the solar cell
module 16 1n the X direction as shown 1n FIGS. 34 and 35, the
fitting portion 19¢ of the tension bar 19 slides into the fitting
groove 17d of the guiding support member 17 from one open
end of the fitting groove 174, and fits 1nto the fitting groove
17d of the guiding support member 17. Furthermore, the side
plate 195 of the tension bar 19 abuts the stopper 17/ 1ocated at
the other end of the fitting groove 174 of the guiding support
member 17.

[0169] As a result, an end of the solar cell module 16 1s
supported on the main plate 155 of the horizontal cross-piece
15. Also, the side plate 1956 of the tension bar 19 abuts the
stopper 17/ of the guiding support member 17, and the abut-
ting portion 194 of the tension bar 19 abuts the corner portion
ol the horizontal cross-piece 15. Thereby, the solar cell mod-
ule 16 1s positioned. Furthermore, the abutment of the side
plate 195 of the tension bar 19 against the stopper 17/ of the
guiding support member 17 prevents the tension bar 19 from
sliding (sliding in the direction of descending order of the
arrangement of the solar cell modules 16) and also prevents
the solar cell modules 16 from shding 1n the direction of
descending order of their arrangement.

[0170] In the lower horizontal cross-piece 15 and the
middle horizontal cross-piece 15 shown 1n FIG. 1, the tension
bars 19 of the rightmost (first) solar cell module 16 are dis-
posed outside, at their opposite ends, from the first and second
guiding support members 17 of the horizontal cross-piece 15,
and the opposite ends of each of the tension bars 19 of the
solar cell module 16 are placed on the horizontal cross-pieces
15, respectively. At this time, under the self weight of the solar
cell module 16, the abutting portion 194 of each tension bar
19 that 1s located downward 1n the direction of inclination of
the solar cell module 16 abuts a corner portion of the lower
horizontal cross-piece 15. As a result of this abutment, the
fitting portion 19¢ of each of the tension bars 19 at one end
located downward 1n the direction of inclination overlaps the
fitting groove 17d of the gumiding support member 17 of the
lower horizontal cross-piece 15 when viewed 1n the X direc-
tion.

[0171] Also, the interval between the horizontal cross-
pieces 15 1s previously adjusted such that the spacing distance
between the fitting grooves 174 of the guiding support mem-
bers 17 on the horizontal cross-pieces 15 1s the same as the
spacing distance between the fitting portions 19¢ located at
the opposite ends of the tension bar 19. This adjustment can
be performed at the time of fixing the horizontal cross-pieces
15 using the mounting fittings 31 as described above. In this
case, when the abutting portion 194 of each tension bar 19 that
1s located downward 1n the direction of inclination of the solar
cell module 16 abuts a corner portion of the lower horizontal
cross-piece 15, the fitting portion 19¢ of each tension bar 19
at the other end located upward 1n the direction of 1nclination
also overlaps the fitting groove 174 of the guiding support
member 17 of the middle horizontal cross-piece 15 when
viewed 1n the X direction.

[0172] Inthis state, as shown 1n FIGS. 34 and 35, the fitting

portions 19¢ located at the opposite ends of each tension bar
19 are 1nserted and fitted into the fitting grooves 174 of the
guiding support members 17 on the horizontal cross-pieces
15 by sliding the solar cell module 16 1n the X direction such
that the side plate 1956 of each tension bar 19 1s abutted against
the stopper 17f of the guiding support member 17 on each




US 2013/0008103 Al

horizontal cross-piece 15, and, thereby, opposite ends of the
solar cell module 16 are supported on the horizontal cross-
pieces 15 1 a bridging manner.

[0173] Atthe time of the sliding of the solar cell module 16,

as shown 1n FIG. 31, the abutting portion 194 of the tension
bar 19 that 1s located downward 1n the direction of inclination
of the solar cell module 16 remains abutting a corner portion
of the lower horizontal cross-piece 15. Accordingly, the
downward and horizontal movements of the abutting portion
194 of the tension bar 19 are restricted, and theretfore the solar
cell module 16 1s prevented from slipping oif under 1ts weight
downward 1n the direction of inclination, making 1t possible
to ensure safety of the operation.

[0174] Note that, as can be clearly seen from FIG. 31, aplay
1s provided between the fitting portion 19¢ of the tension bar
19 and the fitting groove 174 of the guiding support member
17. Therefore, no problem 1s caused by a slight positional
shift of the fitting portion 19¢ of the tension bar 19 relative to
the fitting groove 174 of the guiding support member 17.

[0175] Subsequently, according to the same procedure, the
fitting portions 19¢ at opposite ends of the tension bars 19 of
the second solar cell module 16 are inserted and fitted into the
fitting grooves 174 of the guiding support members 17 on the
horizontal cross-pieces 13 such that the side plate 1956 of each
tension bar 19 1s abutted against the stopper 17701 the guiding,
support member 17 on each horizontal cross-piece 15, and
opposite ends of the solar cell module 16 are supported on the
horizontal cross-pieces 15. Similarly, the third, fourth, and
turther solar cell modules 16 are supported on the horizontal
cross-pieces 15 1n a bridging manner, and the solar cell mod-
ules 16 in the lower (first) row are arranged side by side
between the lower horizontal cross-piece 15 and the middle
horizontal cross-piece 15.

[0176] In the middle horizontal cross-piece 15 and the
upper horizontal cross-piece 15 shown 1 FIG. 1 as well,
opposite ends of the tension bars 19 of the solar cell modules
16 are fitted to the guiding support members 17 on the hori-
zontal cross-pieces 15 by placing opposite ends of the tension
bars 19 of the nghtmost (first) solar cell module 16 on the
main plates 155 of the horizontal cross-pieces 15 and sliding,
them 1n the X direction. Thereby, opposite ends of the solar
cell module 16 are supported on the horizontal cross-pieces
15 1n a bridging manner. Then, the second, third, and further
solar cell modules 16 are also supported on the horizontal
cross-pieces 15 1n a bridging manner according to the same
procedure, and the solar cell modules 16 1in the upper (second)
row are arranged side by side between the middle horizontal
cross-piece 15 and the upper horizontal cross-piece 15.

[0177] At this time, the guiding support members 17 on the
middle horizontal cross-piece 15 support both the solar cell
modules 16 1n the lower (first) row and the solar cell modules
16 in the upper (second) row. The fitting grooves 17d on
opposite sides of each guiding support member 17 face the
solar cell modules 16 1n the lower (first) raw and the solar cell
modules 16 1n the upper (second) row, respectively. The fit-
ting portion 19¢ of each tension bar 19 that1s at an end located
upward 1n the inclination in the lower (first) row fits into the
fitting groove 174 on one side of each guiding support mem-
ber 17. The fitting portion 19¢ of each tension bar 19 that 1s at
an end located downward 1n the direction of inclination in the
upper (second) row {its 1nto the fitting groove 174 on the other
side of the guiding support member 17.

[0178] Further, in both the lower (first) row and the upper
(second) row, the pitch between an odd-numbered guiding
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support member 17 and an even-numbered guiding support
member 17 1s set to be substantially the same as or slightly
wider than the pitch between the tension bars 19 of two solar
cell modules 16 disposed adjacent to each other. Therefore, 1t
1s possible to arrange the solar cell modules 16 side by side,
with almost no gap provided between two adjacent solar cell
modules 16.

[0179] As for the final solar cell module 16, as shown 1n
FIG. 36, the final guiding support member 17 on the horizon-
tal cross-piece 15 1s temporarily removed, and the guiding
support member 17 1s reversed left to right. Thereaftter, the
guiding support member 17 1s fixed again onto the horizontal
cross-piece 15, and the end of the tension bar 19 1s supported
by fitting the fitting portion 19¢ of the tension bar 19 into the
fitting groove 17d of the guiding support member 17. In this
case as well, the tension bar 19 1s prevented from sliding by
causing the side plate 196 of the tension bar 19 to abut the
stopper 17/ of the guiding support member 17. However,
since the guiding support member 17 1s reversed left to right,
the direction 1n which the sliding 1s prevented 1s the direction
of ascending order of the arrangement of the solar cell mod-
ules 16. Accordingly, the final solar cell module 16 1s pre-
vented from sliding in the direction of the ascending order.
For all of the horizontal cross-pieces 15, the final guiding
support member 17 1s reversed left to right and fixed, and,
thereby, the final solar cell module 16 1s prevented from
sliding 1n the direction of the ascending order.

[0180] When the final solar cell module 16 1s prevented
from shiding in the direction of the ascending order in this
way, the solar cell modules 16 are arranged side by side
without a gap as described above. Therelore, the solar cell
modules 16 can be prevented from sliding 1n the direction of
the ascending order. Accordingly, for all the solar cell mod-
ules 16, the fitting portion 19¢ of each tension bar 19 cannot
be pulled out from the fitting groove 174 of the guiding
support member 17 by sliding the solar cell module 16 1n the
direction of the ascending order, and, thus, the solar cell
module 16 cannot be removed. The solar cell modules 16
cannot be slid in the direction of the descending order because
the solar cell modules 16 are prevented from sliding 1n the
direction of the descending order by the stoppers 17f of the
guiding support members 17 preceding the last guiding sup-
port member 17.

[0181] Therefore, when a plurality of solar cell modules 16
are arranged side by side, spanning between the horizontal
cross-pieces 15, then the final guiding support member 17 on
cach horizontal cross-piece 15 1s temporarily removed, the
guiding support member 17 1s reversed left to right, the guid-
ing support member 17 1s fixed again on the corresponding
horizontal cross-piece 15, an end of the tension bar 19 1s
supported by the guiding support member 17, and the final
solar cell module 16 1s prevented from sliding 1n the direction
of the ascending order, 1t 1s impossible to remove the solar cell
module 16. Accordingly, the solar cell modules 16 cannot be
slid 1 either 1n the direction of the ascending order or the
direction of the descending order.

[0182] However, the gmiding support member 17 1s fixed to
the horizontal cross-piece 15 with the mounting fitting 33 and
the bolt 34, and the guiding support member 17 can be
removed by unscrewing the bolt 34. Accordingly, the solar
cell module 16 can be removed by removing the four guiding
support members 17 supporting opposite ends of the tension
bars 19 of the solar cell module 16. Therefore, when the




US 2013/0008103 Al

replacement or maintenance of any of the solar cell modules
16 1s necessary, 1t 1s possible to remove only that solar cell

module 16.

[0183] Thus, with the structural object mount according to
the first embodiment, a plurality of solar cell modules 16 can
be arranged side by side, spanning between the horizontal
cross-piece 15, by repeating, for each of the solar cell mod-
ules 16, the operation of disposing the solar cell module 16,
spanmng between the horizontal cross-pieces 15, and insert-
ing and fitting the fitting portions 19¢ on opposite ends of each
tension bar 19 of the solar cell module 16 into the fitting,
grooves 17d of the guiding support members 17 on the hori-
zontal cross-piece 13 by sliding the solar cell module 16 such
that the side plate 195 of each tension bar 19 1s abutted against
the stopper 17/ of the guiding support member 17 on each
horizontal cross-piece 15.

[0184] Next, a description will be given of a second
embodiment of the structural object mount of the present
invention. FIG. 37 1s a side view showing a solar photovoltaic
system that supports a plurality of solar cell modules using a
structural object mount according to the second embodiment
of the present invention. In FIG. 37, portions having the same
functions as those 1n FIG. 1 are denoted by the same reference
numerals.

[0185] In this solar photovoltaic system, the vertical cross-
piece 14 1s connected at an angle to the upper end portion of
the strut 11, the two arms 12, 13 are disposed, spanming
between the body portion of the strut 11 and the vertical
cross-piece 14, and the vertical cross-piece 14 1s supported on
the upper end portion of the strut 11.

[0186] Although FIG. 37 only shows a single strut 11, a
single vertical cross-piece 14, and two arms 12, 13, actually,
a plurality of struts 11 are provided 1n a protruding manner,
and vertical cross-pieces 14 are connected to the upper end
portions of the respective corresponding struts 11, two arms
12, 13 are disposed spanning between of the body portion of
cach strut 11 and the corresponding vertical cross-piece 14, so
that the vertical cross-pieces 14 are supported on the upper
end portions of the respective corresponding strut 11. As with
FIG. 1, the vertical cross-pieces 14 are disposed parallel with
an interval therebetween, three horizontal cross-pieces 15 are
disposed so as to be orthogonal to the vertical cross-pieces 14,
the horizontal cross-pieces 15 are arranged side by side on the
vertical cross-pieces 14, a plurality of solar cell modules 16
are disposed, spanning between the horizontal cross-pieces
15, and opposite ends of the solar cell modules 16 are fixed
and supported by a plurality of guiding support members 17
that are fixed onto the horizontal cross-pieces 15 with an
interval.

[0187] A cross-piece bracket 43 1s interposed between an
upper end portion of the strut 11 and the vertical cross-piece
14, the upper end portion of the strut 11 and the vertical
cross-piece 14 are coupled by the cross-piece bracket 43.

[0188] A setoftwoarm brackets 44 are interposed between
end portions of the two arms 12, 13 that extend to the body
portion of the strut 11, the end portions of the arms 12, 13 are
coupled by the arm brackets 44, and the body portion of the
strut 11 1s mserted between the arm brackets 44.

[0189] In a solar photovoltaic system having this configu-
ration as well, a plurality of solar cell modules 16 are mounted
in a row sideways between the lower horizontal cross-piece
15 and the middle horizontal cross-piece 15. Likewise, a
plurality of solar cell modules 16 are mounted 1n a row side-
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ways between the middle horizontal cross-piece 15 and the
upper horizontal cross-piece 15.

[0190] FIG. 38 15 a perspective view showing the cross-
piece bracket 43. As shown1n FIG. 38, the cross-piece bracket
43 includes a main plate 43a, a pair of side plates 435 bent on
opposite sides of the main plate 43¢ and brims 43¢ bent
outward at one edge of the respective corresponding side
plates 435. The brims 43¢ have a length extending from one
end of the side plate 435 to the vicinity of the center thereof.
[0191] The nterval between opposite ends of the outer
faces of the brims 43¢ are set to be substantially the same as
the width of the flange portion 11a of the strut 11. Two
perforated hole 434 are formed in the brims 43¢ at the same
interval as the iterval between the elongated holes 11¢ of the
flange portion 11a of the strut 11.

[0192] The interval between the outer faces of the side
plates 435b are set to be substantially the same as the interval
between the inner faces of the side plates 14a of the vertical
cross-piece 14, making 1t possible to insert the side plates 435
between the inner faces of the side plates 14a of the vertical
cross-piece 14. Perforated holes 43¢ are formed 1n the respec-
tive corresponding side plates 435.

[0193] FIG. 3915 a perspective view showing the periphery
of the arm brackets 44 that are used in a pair. As shown 1n FIG.
39, the arm brackets 44 each include a main plate 44a, a pair
ol side plates 445 bent on opposite sides of the main plate 44a
and brims 44¢ bent outward at one edge of the respective
corresponding side plates 44b. Perforated holes (not shown)
are formed 1n the respective corresponding brims 44c.

[0194] As shown 1n FIG. 40, at the central portion of the
vertical cross-piece 14, the side plates 435 of the cross-piece
bracket 43 are inserted between and overlapped with the inner
taces of the side plates 14a of the vertical cross-piece 14, and
a bolt 45 1s passed through the perforated holes of the side
plates 14a of the vertical cross-piece 14 and the perforated
holes 43¢ of the side plates 435 of the cross-piece bracket 43.
A nuts 46 1s screwed and fastened to the bolt 45, and thereby,
the cross-piece bracket 43 1s mounted.

[0195] As shown in FIG. 39, with the two arm brackets 44
being faced with each other, the brims 44 ¢ located on opposite
sides of the arm brackets 44 are overlapped with the outer
faces of end portions of the side plates 12a, 13a of the arms
12, 13. Also, a pipe 25 1s inserted between the side plates 124
of the arm 12, a bolt 26 1s passed through the pipe 25, the
perforated holes 124 of the side plates 12a of the arm 12, the
perforated holes of the brims 44c¢ located on one side of the
arm brackets 44, and a washer. A nut 27 1s screwed and
fastened to one end of the bolt 26, and the end portions of the
side plates 12a of the arm 12 are connected to the brims 44c¢
located on one side of the arm brackets 44. In same manner,
end portions of the side plates 13q of the arm 13 are connected
to the brims 44¢ located on the other side of the arm brackets
44. A rectangular opening portion 1s formed inside the main
plates 44q and the side plates 445 of the two arm brackets 44.

[0196] Thus, the cross-piece bracket 43 1s mounted to the
central portion of the vertical cross-piece 14, end portions of
the arms 12, 13 are coupled with the two arm brackets 44
disposed therebetween. Also, one end portion of the arm 12 1s
connected to an area toward the front end of the vertical
cross-piece 14, and one end portion of the arm 13 1s connected
to an area toward the back end of the vertical cross-piece 14.
Thereby, the structural unit U 1s configured.

[0197] The structural unit U 1s also mounted to the strut 11
by passing the strut 11 through the opening portion. In this
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case, two sets of bolts 26 and nuts 27 located between the arm
brackets 44 and the arms 12, 13 are loosened, so that the space
between the arm brackets 44, or in other words, the opening,
portion 1s widened. This results 1n a play between the opening,
portion and the strut 11, making it possible to pass the strut 11
through the opening portion.

[0198] Then, after passing the strut 11 through the opening
portion, the two sets of bolts 26 and nuts 27 located between
the arm brackets 44 and the arms 12, 13 are tightened. This
narrows the space between the arm brackets 44 to eliminate
the play between the opening portion and the strut 11, and
thereby the strut 11 1s sandwiched and fixed between the arm
brackets 44.

[0199] As shown in FIG. 40, the vertical cross-piece 14 1s
placed on a corner of the upper end portion of the strut 11, and
the brims 43¢ of the cross-piece bracket 43 are overlapped
with the flange portions 11a of the strut 11. Two bolts 47 are
passed through the perforated holes 434 of the brims 43¢ and
the elongated holes 11¢ of the tlange portions 11a of the strut
11. Nuts 48 are screwed and fastened to the respective corre-
sponding bolts 47 to connect the cross-piece bracket 43 and

the vertical cross-piece 14 to the upper end portion of the strut
11.

[0200] Thereafter, according to the same procedure as that
described with reference to FIGS. 23 to 36, the horizontal
cross-pieces 15 are placed and fixed onto the vertical cross-
pieces 14, and the solar cell modules 16 are disposed, span-
ning between the horizontal cross-pieces 13, and, thereby, the
solar photovoltaic system 1s constructed.

[0201] In the second embodiment as well, 1t 15 suificient to
perform a simple installation operation of passing the strut 11
through the opening portion of the structural unit U, and
connecting the upper end portion of the strut 11 to the central
portion of the vertical cross-piece 14 with the cross-piece
bracket 43 disposed therebetween. Further, the strut 11, the
two arms 12, 13, and the vertical cross-piece 14 constructs a
truss, and therefore the structural object mount has an
increased strength.

[0202] Next, a description will be given of a third embodi-
ment of the structural object mount of the present mnvention.
FIG. 43 15 a side view showing a solar photovoltaic system
that supports a plurality of solar cell modules using a struc-
tural object mount according to the third embodiment. FIG.
44 15 a perspective view showing the structural object mount
according to the third embodiment. In FIGS. 43 and 44,
portions having the same functions as those in FIG. 1 are
denoted by the same reference numerals.

[0203] Inthis solar photovoltaic system, as shown in FIGS.
43 and 44, end portions of the two arms 12, 13 are connected
toward opposite ends of the vertical cross-piece 14, and a
location 1n the vicinity of the center of the vertical cross-piece
14 1s connected to the upper end portion of the strut 11 with
the cross-piece bracket 43 disposed therebetween. The other
end portions of the arms 12, 13 are connected to an arm
bracket 51 that surrounds the perimeter of the strut 11, and,
thereby, the vertical cross-piece 14 1s supported at an angle.

[0204] Although FIGS. 43 and 44 only show a single strut
11, a single vertical cross-piece 14, and two arms 12, 13,
actually, as with FI1G. 1, a plurality of struts 11 are provided 1n
a protruding manner, and the vertical cross-pieces 14 are
disposed parallel with an interval therebetween, three hori-
zontal cross-pieces 15 are disposed so as to be orthogonal to
the vertical cross-pieces 14, the horizontal cross-pieces 135 are
arranged side by side on the vertical cross-pieces 14, a plu-
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rality of solar cell modules 16 are disposed, spanning between
the horizontal cross-pieces 13, and opposite ends of the solar
cell modules 16 are fixed and supported by a plurality of
guiding support members 17.

[0205] This structural object mount according to the third
embodiment 1s different from the first and second embodi-
ments 1n that the arm bracket 51 1s used and with regard to the
installation method thereof.

[0206] FIGS. 45A and 45B are perspective views showing
a first and a second bracket 51A, 51B of the arm bracket 51.
The arm bracket 51 1s divided 1nto the first and second brack-
ets 51A,51B, and 1s formed by combining the first and second
brackets 51A, 51B. Each of the first and second brackets 51A,
51B 1s formed by cutting and bending a metal plate, and
includes a main plate 51a, a pair of side plates 515 bent at
opposing edges of the main plate 51a, brims 51¢ bent outward
at edges of the corresponding respective side plates 515,
supporting portions 514 bent at the other opposing edges of
the main plate 51a, and coupling plates 51/ that are partly
separated at cut portions 51e of the respective corresponding,
supporting portions 514 and are bend so as to face each other.
Between the coupling plates 31f of one of the supporting
portions 51d, the coupling plates 51f of the other supporting
portion 514 are sandwiched. Perforated holes 51; are formed
in the respective corresponding coupling plates 511 (the outer
coupling plates 510 of one of the supporting portions 514, and
screw holes 51 are formed in the respective corresponding
coupling plates 51/ (the inner coupling plates 510 of the other
supporting portion 51d sandwiched between the outer cou-
pling plates 51/. Also, screw holes 51/ are formed 1n the
respective corresponding brims 51c¢ of the first bracket 51A,
and perforated holes 51g are formed 1n the respective corre-
sponding brims 51c¢ of the second bracket 51B.

[0207] Next, a description will be given of a method for
installing the structural object mount according to the third
embodiment. First, at the installation site, a plurality of struts
11 are driven into the ground with an interval therebetween so
as to be provided 1n a protruding manner, as shown in FIG. 1.

[0208] A umt made up of the arms 12, 13, the vertical
cross-piece 14, the cross-piece bracket 43, and the first and
second brackets 51A, 51B 1s assembled at the manufacturing
factory or the installation site of the structural object mount.
In this unit assembly step, using the pipe 235, the bolt 26, the
washer, and the nut 17 as shown 1n FIG. 18, end portions of
the arms 12, 13 are connected toward opposite ends of the
vertical cross-piece 14. Also, as shown 1n FIGS. 43, 44, and
4’7, the coupling plates 511 of the first bracket 31 A are sand-
wiched between the inner faces of the end portions of the side
plates 12a of the arm 12. Two bolts 32 are screwed and
fastened to the screw holes 351 of the inner coupling plates
51/, and the end portion of the arm 12 1s connected to the first
bracket 51A through the perforated holes of the side plates
12a and the periorated holes 51i of the outer coupling plates
51/. In the same manner, the coupling plates 51/ of the second
brackets 51B are sandwiched between the inner faces of the
end portions of the side plates 13aq of the arm 13. Two bolts 52
are screwed and fastened to the screw holes 515 of the inner
coupling plates 51/ through the perforated holes of the side
plates 13q and the per orated holes 317 of the outer coupling
plates 51, and the end portion of the arm 13 1s connected to
the second bracket 51B. Furthermore, the side plates 435 of
the cross-piece bracket 43 are iserted between and over-
lapped with the mmner faces of the side plates 14a of the
vertical cross-piece 14, and the side plates 14a of the vertical
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cross-piece 14 are connected to the side plates 4356 of the
cross-piece bracket 43 using two sets of bolts and nuts.

[0209] A plurality of units assembled in this manner are
transported to the respective locations of installation of the
struts 11, and the units are mounted to the struts 11 on a
strut-by-strut basis. In this mounting step, as shown 1n FIG.
46, the central portion of the vertical cross-piece 14 1s placed
on an upper end portion of the strut 11, and the brims 43¢ of
the cross-piece bracket 43 (shown 1n FIG. 38) are overlapped
with the web portion 115 (shown 1n FIG. 44) of the strut 11.
Two bolts (not shown) are passed through the perforated
holes 434 of the brims 43¢ and elongated holes (not shown)
that are elongated 1n the vertical direction of the web portion
11b6. Nuts are screwed and fastened to the respective corre-
sponding bolts to connect the cross-piece bracket 43 to the
upper end portion of the strut 11.

[0210] Then, as shown in FIG. 46, the arms 12, 13 are
rotated with the respective corresponding bolts 26 on the
vertical crosspiece 13 as the center of rotation, and the first
and second brackets S1A, 51B are caused to approach the
strut 11 connected to the end portions of the arms 12, 13. As
shown 1n FIG. 47, the strut 11 1s sandwiched between the
main plate 51a and the side plates 515 of the first bracket S1A
and the main plate 51a and the side plates 315 of the second
bracket 51B, and the perimeter of the strut 11 1s surrounded by
the main plates 51a and the side plates 515 of the first and
second brackets 51A, 51B. The brims 51¢ of the first and
second brackets 51A, 51B are overlapped with each other,
and two bolts 33 are screwed and fastened to the screw holes
51/ of the brims 51c¢ of the first bracket S1A through the
perforated holes 51¢g of the brims 31¢ of the second bracket
51B, so that the first and second brackets 51A, 51B are con-
nected to the strut 11, and the arms 12, 13 are coupled with the
first and second brackets 51A, 51B disposed therebetween.

[0211] Thereby, the vertical cross-piece 14 1s supported at
an angle on the upper end portion of the strut 11, thus forming
a truss made up of the strut 11, the two arms 12, 13, and the
vertical cross-piece 14.

[0212] Thereafter, according to the same procedure as that
described with reference to FIGS. 23 to 36, the horizontal
cross-pieces 15 are placed and fixed onto the vertical cross-
pieces 14, and the solar cell modules 16 are disposed, span-
ning between the horizontal cross-pieces 15, and, thereby, a
solar photovoltaic system 1s constructed.

[0213] In the third embodiment, a structural object mount
can be roughly assembled by performing the operation of
previously connecting end portions of the arms 12, 13 toward
opposite ends of the vertical cross-piece 14, connecting the
central portion of the vertical cross-piece 14 to the strut 11,
thereatter causing the other end portions of the arms 12, 13 to
approach toward the strut 11, and coupling the other end
portions of the arms 12, 13 to each other with the arm bracket
51 disposed therebetween, and therefore the operation of
installing the structural object mount can be performed easily.
Further, since the strut 11, the two arms 12, 13, and the
vertical cross-piece 14 construct a truss, the structural object
mount has an increased strength.

[0214] While preferred embodiments of the present mnven-
tion have been described above with reference to the accom-
panying drawings, it should be appreciated that the present
invention 1s not limited to the embodiments shown above. It
will be apparent for a person skilled in the art that various
modifications and variations may be made within the scope of
the invention as defined in the appended claims, and those
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modifications and variations should be understood to be
included within the technical scope of the present invention.

INDUSTRIAL APPLICABILITY

[0215] The present invention 1s useful for supporting a
structural object such as a solar cell module and a retlector

panel used for solar thermal power generation.

DESCRIPTION OF REFERENCE NUMERALS

[0216] 11 Strut

[0217] 12,13 Arm

[0218] 14 Vertical cross-piece
[0219] 15 Hornizontal cross-piece
[0220] 16 Solar cell module
[0221] 17 Guiding support member
[0222] 17d Fitting groove

[0223] 17e Hooking portion
[0224] 17/ Stopper

[0225] 18 Solar cell panel

[0226] 19 Tension bar

[0227] 19c¢ Fitting portion

[0228] 194 Abutting portion
[0229] 21, 43 Cross-piece bracket
[0230] 22, 44, 51 Arm bracket
[0231] 23, 26, 29 Bolt

[0232] 25 Pipe

[0233] 27 Nut

[0234] 28 Opening portion
[0235] 31, 33 Mounting fitting
[0236] 51A First bracket

[0237] 51B Second bracket

1. A structural object mount that supports a structural
object, comprising:

a cross-piece for mounting a structural object;

a strut that 1s connected to the cross-piece and supports the
Cross-piece;

two arms whose respective one end portions are connected
to the cross-piece; and

an arm bracket that couples another end portions of the two
arms to each other,

wherein the structural object mount has a structure 1n
which a location of connection between the cross-piece
and the strut 1s between locations of connection between
the cross-piece and the two arms, and the arm bracket
surrounds the perimeter of the strut.

2. A structural object mount that supports a structural

object, comprising:

a strut; and

a triangular structural unit 1n which end portions of two
arms are respectively connected to two locations of a
cross-piece for mounting a structural object and another
end portions of the arms are coupled to each other,

wherein an opening portion that allows passage of the strut
1s formed between the other end portions of the arms,

and

the strut 1s passed through the opening portion, and an
upper end portion of the strut 1s coupled to a location
approximately midway between the two locations of the

Cross-piece.
3. The structural object mount according to claim 2,

wherein a play 1s provided between the opening portion
and the strut.
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4. The structural object mount according to claim 2,

wherein an 1nner face of the opening portion and an outer
face of the strut are engaged with each other to prevent
rotation of the triangular structural unait.

5. The structural object mount according to claim 2,

wherein an arm bracket 1s provided that 1s interposed
between the other end portions of the arms and connects
the other end portions of the arms to each other, and

the opening portion 1s formed 1n the arm bracket.

6. The structural object mount according to claim 1,

wherein the arm bracket 1s fastened to a body portion of the
strut.

7. The structural object mount according to claim 2,

wherein the arm bracket 1s disposed so as to sandwich the
strut, an mner face of the arm bracket serves as the
opening portion, the arm bracket and each of the arms
are connected by fastening, and the play between the
opening portion and the strut 1s adjusted by changing the
strength of the fastening.

8. The structural object mount according to claim 1,

wherein an upper end portion of the strut is connected to the
cross-piece at the center of the structural object mounted
onto the cross-piece.

9. The structural object mount according to claim 1,

wherein a vertically extending elongated hole 1s formed 1n
an upper end portion of the strut, and the cross-piece 1s
fastened through the elongated hole located at the upper
end portion of the strut.

10. The structural object mount according to claim 1,

wherein a horizontally extending elongated hole 1s formed
in each of two locations of the cross-piece where the end
portions of the arms are connected and a location
approximately midway of the cross-piece where an
upper end portion of the strut 1s coupled, and the end
portions of the arms and the upper end portion of the
strut are fastened or coupled through the elongated holes
of the cross-piece.

11. The structural object mount according to claim 1,

wherein the structural object 1s a solar cell module.

12. A method for installing the structural object mount

according to claim 1, comprising the steps of:

providing the strut 1n a protruding manner;

connecting end portions of the arms to two locations of the
cross-piece, and dividing the arm bracket so as to be
connected to another end portions of the arms;

placing the cross-piece on an upper end portion of the strut;
and

connecting, to the strut, the arm bracket connected to the
other end portions of the arms to surround the perimeter
of the strut by the arm bracket, and coupling the other
end portions of the arms to each other with the arm
bracket disposed therebetween.

13. A method for installing the structural object mount

according to claim 2, comprising the steps of:

providing the strut 1n a protruding manner;

connecting end portions of the arms to two locations of the
cross-piece and coupling another end portions of the
arms to each other to form a triangular structural unit
including the arms and the cross-piece; and

passing the strut through an opening portion formed
between the other end portions of the arms of the struc-
tural unit to connect the upper end portion of the strut to
a location midway between the two locations of the
Cross-piece.
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14. A method for installing the structural object mount

according to claim 13, comprising:

arranging a plurality of the struts and providing the struts
on the ground 1n a protruding manner;

loading a plurality of the structural units onto a truck; and,

during a process in which the truck i1s caused to run, 1s
stopped at the positions of the struts successively, and
the structural units are unloaded from the truck, passing
the strut through an opening portion formed between the
end portions of the arms of the structural unit, moving,
the upper end portion of the strut to the cross-piece to
connect the upper end portion of the strut to the cross-
piece.

15. A solar photovoltaic system using the structural object

mount according to claim 1,

wherein a plurality of sets of structural object mounts each
including the strut, the cross-piece, and the two arms are
provided, and

the cross-pieces of the structural object mounts are
arranged side by side with an interval therebetween,
assuming that the cross-pieces serve as vertical cross-
pieces, a plurality of horizontal cross-pieces orthogonal
to the vertical cross-pieces are arranged parallel on the
vertical cross-pieces, and a plurality of solar cell mod-
ules are supported between the horizontal cross-pieces,
spanning therebetween.

16. The structural object mount according to claim 5,

wherein the arm bracket 1s fastened to a body portion of the
strut.

17. The structural object mount according to claim 2,

wherein an upper end portion of the strut 1s connected to the
cross-piece at the center of the structural object mounted
onto the cross-piece.

18. The structural object mount according to claim 2,

wherein a vertically extending elongated hole 1s formed 1n
an upper end portion of the strut, and the cross-piece 1s
fastened through the elongated hole located at the upper
end portion of the strut.

19. The structural object mount according to claim 2,

wherein a horizontally extending elongated hole 1s formed
in each of two locations of the cross-piece where the end
portions of the arms are connected and a location
approximately midway of the cross-piece where an
upper end portion of the strut 1s coupled, and the end
portions of the arms and the upper end portion of the
strut are fastened or coupled through the elongated holes
of the cross-piece.

20. The structural object mount according to claim 2,

wherein the structural object 1s a solar cell module.

21. A solar photovoltaic system using the structural object

mount according to claim 2,

wherein a plurality of sets of structural object mounts each
including the strut, the cross-piece, and the two arms are
provided, and

the cross-pieces of the structural object mounts are
arranged side by side with an interval therebetween,
assuming that the cross-pieces serve as vertical cross-
pieces, a plurality of horizontal cross-pieces orthogonal
to the vertical cross-pieces are arranged parallel on the
vertical cross-pieces, and a plurality of solar cell mod-
ules are supported between the horizontal cross-pieces,
spanning therebetween.
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